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Major fieldwork for this soil survey was done in the period 1942-49, Soil names and 
descriptions were approved in 1965. Unless otherwise indicated, statements in the publi- 
cation refer to conditions in the survey Area in 1965. This survey was made cooperatively 


by the Soil Conservation Service and the Colorado Agricultural Experiment Station; it is 
part of the technical assistance furnished to the Shavano, Uncompahgre, Cimarron, and 
Delta Soil Conservation Districts. 


HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY of the Delta- 

Montrose Area, Colo., contains infor- 
mation that can be applied in ee 
farms, ranches, and woodlands; in select- 
ing sites for roads, pa buildings, or 
other structures; and in appraising the 
value of tracts of land for agriculture, in- 
dustry, or recreation. 


Locating Soils 


All the soils of the Delta-Montrose Area 
are shown on the detailed map at the back 
of this report. This map consists of many 
sheets that are made from aerial photo- 
graphs. Each sheet is numbered to cor- 
respond with numbers shown on the Index 
to Map Sheets. 

‘On each sheet of the detailed map, soil 
‘areas are outlined and are identified by 
symbol. Al] areas marked with the same 


symbol are the same kind of soil. Thesoil. 


symbol is inside the area if there is enough 
room; otherwise, it.is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information in the report. 
This guide lists all of the soils of the Area 
in alphabetic order by map symbol. It 
shows the page where each kind of soil is 
described and also the page for. the capa- 
bility unit in which the soil has been 

laced. 
' Individual colored maps showing the 
relative suitability or limitations of soils 
for many specific purposes can be devel- 
oped by using the soil map and informa- 
tion in the text. Interpretations not 
included in the text can be developed by 
grouping the soils according to their suit- 
ability or limitations for a particular use. 


Cover picture: 


Translucent material can be used as an 
overlay over the soil map and colored to 
show soils that have the same limitation or 
suitability. For example, soils that have 
a slight limitation for a given use can be 
colored green, those with a moderate limi- 
tation can be colored yellow, and those 
with a severe limitation can be colored red. 
Farmers and those who work with farm- 

ers can learn about the soils in the section 
“Descriptions of the Soils” and then turn 
to the section “Use and Management of the 
Soils.” In this way, they first identify the 
soils on their farm and then learn how 
these soils can be managed and what yields 
can be expected. The “Guide to Mapping 
Units” at the back of the report will sim- 
plify use of the map and report. This’ 
guide lists each soil and land type mapped 
in the Area and the page where each is 
described. It also. lists, for each soil and 
land type, the capability units for irrigated 
and nonirrigated soils and the page where 
each of these is described. 


Engineers will want to refer to the sec- 
tion “Engineering Uses of Soils.” Tables 
in that section show characteristics of the 
soils that affect engineering. 


Persons interested in science will find in- 
formation about how the soils were formed 
and how they were classified in the section 
“Genesis, Morphology and Classification 


-of Soils.” 


Students, teachers, and other users will 
find information about the soils and their 
management in various parts of the report, 
depending on their particular interest. 

Newcomers in the Delta-Montrose Area 
will be especially interested in the section 
“General Soil Map,” where broad patterns 
of soils are deere They may also be 
interested in the section “General Nature 
of the Area.” 


Schematic drawing that: shows the 


relationship of some soils in the Area to each other 
and to the topography. 
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NOTICE TO LIBRARIANS 


Series year and series number are no longer shown on 


soil surveys. 


See explanation on the next page. 
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EXPLANATION 
Series Year and Series Number 


Series year and number were dropped from all soil surveys sent to the printer after December 31, 1965. 
Many surveys, however, were then at such advanced stage of printing that it was not feasible to remove series 
year and number. Consequently, the last issues bearing series year and number will be as follows: 
Series 1957, No. 23, Las Vegas and Eldorado Valleys Series 1961, No. 42, Camden County, N.J. 
Area, Nev. Series 1962, No. 13, Chicot County, Ark. 
Series 1958, No. 34, Grand Traverse County, Mich. Series 1963, No. 1, Tippah County, Miss. 
Series 1959, No. 42, Judith Basin Area, Mont. 
Series 1960, No. 31, Elbert County, Colo. (Eastern 
Part) 


going list. The soil survey for Tippah County, Miss., will be the last to have a series year and series number. 


Series numbers will be consecutive in each series year, up to and including the numbers shown in the fore- 
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HE DELTA-MONTROSE AREA extends from the 

south-central part of Delta County southward through 
Montrose County and into Ouray County (fig. 1). It is 
irregularly shaped and is about 34 miles long and about 
15 miles wide. It covers some 254,990 acres. Delta is 
the county seat of Delta County, and Montrose of Mont- 
rose County. 


"State Agricultural Experiment Station 


Figure 1.—Location of the Delta-Montrose Area in Colorado. 


This Area is mainly irrigated.. Only small parts are in 
range and woodland. The principal crops are sugar 
beets, alfalfa, corn, small grain, and pinto beans, but 
potatoes, onions, sorghums, and truck crops are grown 
also, Cattle raising and sheep raising are profitable 
enterprises. 


How This Soil Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soils are in the Delta-Montrose Area, where they are 
located, and how they can be used. 


They went into the county knowing they likely would 
find many soils they had already seen, and perhaps some 
they had not. As they traveled over the county, they 
observed steepness, Jength, and shape of slopes; size and 
speed of streams; kinds of native plants or crops; kinds 
of rock; and many facts about the soils. They dug many 
holes to expose. soil profiles. A profile is the sequence 
of natural layers, or horizons, in a soil; it extends from 
the surface down into the parent material that has not 
been changed much by leaching or by roots of plants. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
thosé in counties nearby and in places more distant. 
They classified and named the soils according to nation- 
wide, uniform procedures. To use this report efficiently, 
it is necessary to know the kinds of groupings most used 
in a local soil classification. 

“Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
the major horizons of all the soils of one series are stmi- 
lar in thickness, arrangement, and other important char- 
acteristics. Each soil series is named for a town or other 
geographic feature near the place where a soil of that 
series was first observed and mapped. Billings and 
Fruitland, for example, are the names of two soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that 
affect their behavior in the natural, undisturbed Jand- 
scape. Soils of one series can differ somewhat in texture 


.of the surface soil and in slope, stoniness, or some other 


characteristic that affects use of the soils by man. 
Many soil series contain soils that differ in texture of 
their surface layer. According to such differences in 
texture, separations called soil types are made. Within 
a series, all the soils having a surface layer of the same 
texture belong to one soil type. Fruitland fine sandy 
loam and Fruitland sandy clay loam are two soil types 
in the Fruitland series. The difference in texture of 
their surface layers is apparent from their names. 
Some types: vary so much in slope, degree’ of erosion, 
number and size of stones, or some other feature affect- 
ing their use, that practical suggestions about their man- 
agement could not be made if they were shown on the 
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soil map as one unit. Such soil types are divided into 
phases. The name of a soil phase indicates a feature 
that affects management. For example, Fruitland sandy 
clay loam, 0 to 2 percent slopes, is one of several phases 
of Fruitland sandy clay loam, a soil type that has a 
slope range of 0 to 5 percent. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the bound- 
aries of the individual soils on aerial photographs. These 
photographs show woodlands, buildings, field borders, 
trees, and other details that help in drawing buundaries 
accurately. The soil map at the back of this report was 
prepared from the aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning management of farms and fields, a mapping 
unit is nearly equivalent to a soil type or a phase of a 
soil type. It is not exactly equivalent, because it is not 
practical to show on such a map all the small, scattered 
bits of soil of some other kind that have been seen within 
an area that is dominantly of a recognized soil type or 
soil phase. 

In preparing some detailed maps, the soil scientists 
have a problem of delineating areas where different kinds 
of soils are so intricately mixed or occur in individual 
areas of such small size that it is not practical to show 
them separately on the map. Therefore, they show this 
mixture of soils as one mapping unit and call it a soil 
complex. Ordinarily, a soil complex is named for the 
major kinds of soil in it, for example, Chipeta-Persayo 
complex, 5 to 10 percent slopes. 

Another kind of mapping unit is the undifferentiated 
group, which consists of two or more soils that may occur 
together without regularity in pattern or relative pro- 
portion. The individual tracts of the component soils 
could be shown separately on the map, but the differences 
between the soils are so slight that the separation is not 
important for the objectives of the soil survey. An ex- 
ample is Luhon and Travessilla soils. 

_A third kind of mapping unit is the soil association. 
It is a large acreage that consists of two or more soils 
and is uniform in pattern and proportion of the domi- 
nant soils, though these soils may differ greatly. An 
example is Chipeta-Persayo-Mesa association, 2 to 10 
percent slopes. 

Also, on most soil maps, areas are shown that are so 
rocky, so shallow, or so frequently worked by wind and 
water that they scarcely can be called soils. These areas 
are shown on a soil map like other mapping units, but 
they are given descriptive names, such as Gullied land 
or Badland, and are called land types rather than soils. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and_ for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are assembled. Data on yields 
of crops under defined practices are assembled from 
farm records and from field or plot experiments on the 
same kinds of soils. Yields under defined management 
are estimated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been as- 
sembled. The mass of detailed information then needs 
to be organized in a way that it is readily useful to differ- 


ent groups of readers, among them farmers, ranchers, 
managers of woodland, engineers, and homeowners. 
Grouping soils that are similar in suitability for each 
specified use is the method of organization commonly 
used in the soil survey reports, 

On the basis of yield and practice tables and other 
data, the soil scientists set up trial groups. They test 
these groups by further study and by consultation with 
farmers, agronomists, engineers, and others, and then 
adjust them according to the results of their studies and 
consultation. Thus, the groups that are finally evolved 
reflect up-to-date knowledge of the soils and their be- 
havior under present methods of use and management. 


General Soil Map 


The general soil.map at the back of this report shows, 
in color, the soil associations in the Delta-Montrose 
Area. A. soil association is a landscape that has a dis- 
tinctive proportional pattern of soils. It normally con- 
sists of one or more major soils and at least one minor 
sou, and it is named for the major soils. The soils in 
one association may occur in another, but in a different 
pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in an area, who want 
to compare cifferent parts of an area, or who want to 
know the location of large tracts that ave suitable for a 
certain kind of farming or other land use. Such a map 
is not suitable for planning the management of a farm 
or field, because the soils In any one association ordi- 
narily differ in slope, depth, stoniness, drainage, and 


' other characteristics that affect management. 


The general soil map of this Area shows nine soil 
associations. Most of the associations are on flood plains 
and alluvial fans, but some are on terraces, mesas, valley 
side slopes, and foothills. The slopes range from nearly 
level to steep. 


1. Mesa-Orchard association 


Deep, nearly level and gentiy sloping, moderately fine 
aes sows on mesas, high terraces, and old alluvial 
‘ans 


This soil association makes up large parts of the west- 
ern two-thirds of the Area. The soils formed mainly in- 
thick, gravelly deposits on ancient stream terraces or 
alluvial fans. Geologic erosion has worn away so much 
of the original landscape that the soils now occur on 
elevated benches or mesas and are as much as 100 feet 
above the stream channels. The tops of the mesas are 
gently sloping or undulating, and the drainage pattern 
1s somewhat weak. 

In addition to the dominant Mesa and Orchard soils, 
Hinman and Mack soils are included. Mesa soils are 
the most extensive. All of the soils in this association 
are brown to reddish brown and are underlain by strong 
accumulations of lime. They differ from one another 
in minor respects, such as degree of development, texture, 
and parent material, but all are well drained and _fri- 
able. The texture ranges from fine sandy loam to clay 
loam. Orchard soils formed from basaltic material; the 
rest are of mixed origin. 
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In this association is some of the best irrigated farm- 
land in the Area. The soils are naturally fertile, are low 
in salts, and if properly managed are not highly erodible. 
une are suited to alfalfa, sugar beets, corn (fig. 2), and 
small grain, and to apples and sour cherries. Frost and 
a short growing season make it risky to grow peaches, 
apricots, and sweet cherries. The soils have high water- 
holding capacity and are well suited to irrigation. 


Figure 2.—Harvesting corn for silage on the Mesa-Orchard soil 
association. 


2. Chacra-Menoken association 


Moderately deep, nearly level soils derived from shale 
on uplands 


This association is in the eastern part of the valley 
of the Uncompahgre River, between the towns of Mont- 
rose and Olathe. The total acreage is fairly small. 
The association consists of light-colored soils that formed 
residually on calcareous Cretaceous shale and siltstone. 
It occurs on undulating and rolling uplands, which are 
believed to be the oldest and most stable landscape in 
the shale hills. 

Chacra and Menoken soils are brown to yellowish- 
brown, moderately fine textured soils that normally are 
caleareous throughout and contain soluble salts, which 
are inherent in the parent materials. Chacra soils de- 
veloped residually over shale. Menoken soils resemble 
Chacra soils but are immature. Included in the asso- 
clation are many small areas of the shallow Chipeta 
and Persayo soils and small bodies of Billings and Chris- 
tianburg soils that border small stream channels. All 
these soils have high water-holding capacity, but they 
take in water slowly and release it slowly to plants. 

Chacra and Menoken soils are only moderately pro- 
ductive. They are underlain by shale beds at a depth 
of less than 40 inches. ‘These beds restrict free under- 
drainage, and consequently the soils become increasingly 
saline if they are irrigated. They are difficult to work 
but can be farmed if carefully managed. They are well 
suited to small grain. 


8. Bostwick-Cerro association 


Deep, gently sloping, moderately fine textured soils on 
alluvial fans and valley side slopes 


This association is in the cooler parts at the eastern 
edge of the Area. It includes Bostwick Park, which is 
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east of Montrose, and small areas north and south of 
Cedar Creek. These areas are about 1,000 feet higher 
than most of the Area. A 

Bostwick soils are the most extensive. These are well- 
drained, dark-colored soils that formed in micaceous 
parent material derived from gneiss and schist. Cerro 
soils, which are well-drained soils in rolling to steep 
areas, formed in glacial till and, in many places, are 
stony. Included in this association are Poudre soils, 
which are dark colored, medium textured, and poorly 
drained. They occur in swales adjacent to Bostwick 
soils. Also included are small areas of Blanyon soils, 
which occur with Bostwick and Poudre soils. “Blanyon 
soils are fine-textured, well-drained soils on terraces. 
Doak soils occur with Cerro soils but are of minor extent. 

The soils of this association are productive, but their 
use for crops is limited because of the climate. Small 
grain and hay are grown on the well-drained soils; hay 
and pasture are grown on the poorly drained soils. 
Cerro and Doak soils are of limited use because they are 
stony and steep (fig. 3). In some places they are non- 
arable unless the stones are removed. 


wy 
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Figure 3.—A rough part of the Bostwick-Cerro soil association. 


4. Colona-Salt Lake association 


Deep, nearly level and gently sloping, fine-textured, mod- 
erately well drained to poorly drained soils on flood 
plains 


This association is mainly, on the terraces of the Un- 
compahere River south of: the town of Montrose. A 
small part is southwest of the town of Delta. 

Colona soils are moderately well drained clays that 
have a concentration of lime in the substratum. Salt 
Lake soils are poorly drained, calcareous alluvial clays. 
They have a concentration of lime in the lower part and 
have the prominent mottling that is evidence of poor 
drainage. Both soils have slow permeability and slow 
subsoil drainage (fig. 4). 

Colona soils are moderately productive and are used 
mainly as irrigated cropland. They are well suited to 
hay crops. Careful management of irrigation is needed 
to prevent the accumulation of salts. Undrained Salt 
Lake soils are relatively unproductive, but drained areas 
are similar to Colona soils in suitability and in manage- 
ment needs. Both soils are difficult to work. 
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Figure 4.—Water has broken across the furrows on this sloping 
part of the Colona-Salt Lake soil association. 


5. Genola-Fruitiand association 


Deep, nearly level and very gently sloping, mediwm- 
temtured and moderately coarse teatured soils on alluvial 
fans 


This association occurs west of the Uncompahgre River. 
It consists of alluvial soils derived from sedimentary 
rock, The soils are principally very gently sloping. 
Small areas are on moderately steep valley side slopes. 

Genola soils are grayish-brown,’ calcareous alluvial 
soils. They are medium textured and well drained. 
Fruitland soils are similar to Genola soils but are mod- 
erately coarse textured. Both soils have a brown to 
reddish-brown subsoil. Included in the association is a 
moderate acreage of Woodrow soils, which resemble 
Genola and Fruitland soils but are moderately fine tex- 
tured. Also included are a few small areas of poorly 


drained, highly saline soils that are not suited to culti- 
vation. 

This association consists mainly of productive soils 
and is mostly cultivated. If the soils are irrigated, they 
are well suited to most crops common to the Area. They 
hold moisture well and are not highly susceptible to 
erosion (fig. 5). 


Figure 5—Part of the Genola-Fruitland soil association. Shavano 
soils are in the foreground. 


6. Uncompahgre association 


Deep, nearly level, medium-teatured, somewhat poorly 
drained soils on flood plains and low terraces. 


This association is on the flood plains of the Uncom- 
pahgre River and the Gunnison River. It consists of 
nearly level alluvial soils that formed in stratified al- 
luvium of mixed origin. 

Uncompahgre soils are dark-colored, calcareous soils 
that ave stratified with sandy material and have rust- 
colored mottles in the subsoil. Included in this assocta- 
tion are small areas of Billings, Christianburg; Ravola, 
and Genola soils and poorly drained, highly saline soils. 
Also included ave undifferentiated soils that formed in 
recent alluvium and are extremely variable in texture, 
color, and drainage. 

The soils in this association are moderately produc- 
tive, but they have a fluctuating water table that inter- 
feres somewhat with crop growth. In addition, they are 
occasionally flooded and receive deposits of silt from 
the floodwaters (fig. 6). Irrigated areas are used for 
small grain, row crops, and hay crops. Uncultivated 


areas support a good cover of native grass, willow, and 
cottonwood. 


Figure 6—An undeveloped part of the Uncompahgre soil associa- 
tion, These soils generally require drainage before satisfactory 
yields can be obtained. 


7. Billings-Christianburg association 


Deep, nearly level and gently sloping, fine textured and 
moderately fine textured soils on alluvial fans, flood 
plains, and terraces 


This association occurs along the Gunnison River and 
east. of the Uncompahgre River. It consists of alluvial 
soils that formed in material weathered from calcareous, 
saline, olive or gray shale. These soils, which are nearly 
level and gently sloping, occur principally on alluvial 
fans and valley side slopes. They are, for the most part, 
in the drier parts of the Area. Their native vegetation is 
& sparse cover of greasewood, saltbush, and some salt- 
grass. 

Billings and Christianburg soils are dominant (fig. 7). 
Billings soils are well-drained, moderately fine textured, 
calcareous alluvial soils that are moderately saline. Chris- 
tianburg soils are similar to Billings soils but are fine 
textured. Included in this association are small acreages 
of Ravola soils, which formed from the same kind of 
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olive or gray shale but are medium textured. Also in- 


cluded are small areas of shallow Chipeta and Persayo 
soils, also derived from shale. All the soils of this asso- 
ciation are subject to severe sheet erosion, gully erosion, 
and piping. 


Figure 7.-A part of the Billings-Christianburg soil association. 
Barren shale hills and Badland are in background. 


Billings and Ravola soils are productive and are suited 
to most of the crops grown in the Area. Christianburg 
soils, which are heavy clays, are difficult to work and 
are better suited to hay crops than to cultivated crops. 
If these soils are irrigated, careful management is re- 
quired to prevent the accumulation of salts, which would 
limit the choice of crops. Removing the salts is very 
difficult because water moves slowly through these soils. 


8. Chipeta-Persayo association 


Shallow, nearly level, gently sloping and hilly, fine ten- 
tured and moderately fine textured soils derived from 
shale 


This association occurs mainly east of the Uncom- 
pahgre River. The topography is undulating to hilly 
and is highly dissected. Most areas are desertlike and 
have scanty vegetation. Exposures of shale are common 
in the hilly part. Such areas are practically devoid of 
vegetation. The soils are calcareous. They formed in 
material weathered from yellow or gray clay shale. 

Chipeta and Persayo soils are underlain by shale beds 
at a depth of less than 18 inches. On the steeper slopes, 
the shale is either just a few inches below the surface or 
is exposed. Erosion is severe because of the nature of 
the soils and-the lack of adequate ground cover. Dis- 
section of the steeper slopes is common, and deep gullies 
occur throughout much of the association. Inc uded in 
this association are small areas of Billings and Christian- 
burg soils along the drainageways and areas of Badland 
and Rough broken land, shale and till materials. 

These soils are unproductive and generally are better 
suited to native range than to crops. Some of the undu- 
lating slopes are used with some success for the produc- 
tion of shallow-rooted crops, such as onions. Drainage, 
preventing salt accumulations, and maintaining fertility 
are major problems if these soils are irrigated. 


9. Rock outcrop-Travessilla association 


Bare rock outcrop and shallow, rolling to steep, mod- 
erately coarse textured soils on hills, ridges, and sides 
of mesas - 

This association occurs along the margins of the Area. 
Normally, it is higher than the other soil associations 
and receives more precipitation. The soils are shallow 
over sandstone or glacial till and ordinarily are rolling 
to steep (fig. 8). The vegetation in the lower parts 
consists of native grass, and that in the higher parts, of 
pinyon, juniper, and oakbrush. 

The Travessilla soils are shallow over sandstone and 
normally have many rocks and stones on the surface. On 
the eastern edge of the Area are Rock outcrop and Cerro 
soils, which formed from glacial till and have stones in 
the profile and on the surface. Also in the association 
are small areas of Shavano, Luhon, Chipeta, and Per- 
sayo soils. Shavano soils are immature, are 18 to 40 
inches thick over sandstone, and are undulating or roll- 
ing. Luhon soils, which formed from calcareous allu- 
vial material, are deep and highly calcareous. Chipeta 


and Persayo soils, which formed from clay shale, are 
very shallow. 

This association generally is better suited to native 
range than to crops, but a few areas of Luhon and Sha- 
vano soils on smoother slopes can be cultivated. Small 
grain and hay are the most suitable crops. 


Figure 8.—An area of the Rock outcrop-Travessilla soil association. 
The trees in the background are pinyon and juniper. 


Descriptions of the Soils 


In this section the soil series and land types are dis- 
cussed in alphabetic order, and a profile typical of each 
series is given. Following the description of each series, 
each mapping unit in the series is described and any 
differences from the typical profile are pointed out. 

Following the name of each mapping unit is the sym- 
bol that identifies the soil or land type on the detailed 
map at the back of the report. At the end of each de- 
scription, the capability classification of the mapping 
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unit is shown. The page on which each mapping unit 
and each capability unit is described is listed in the 
“Guide to Mapping Units” near the back of the report. 
The approximate acreage and proportionate extent of 


each mapping unit are given in table 1. 


Alluvial Land 


Alluvial land (Al) is extremely variable in color, texture, 


depth, and drainage. 


The alluvium has been recently 


deposited on flood plains and, less extensively, on the 


TABLE 1.— Approximate acreage and proportionate extent of the soils 


Soil 


Anivial laid coves ste ee ace ebb oe eens odes 


Billings gravelly clay loam, 0 to 2 percent slopes _ 
Billings gravelly clay loam, 2 to 5 pereent slopes_ 
Billings gravelly clay loam, 5 to 10 percent slopes- 
Billings silty clay, 0 to 2 percent slopes.__..---_- 
Billings silty clay, 2 to 5 percent slopes_____----- 
Billings silty clay, 5 to 10 percent slopes__.._.-.- 
Billings silty clay, loamy substratum, 0 to 2 per- 
cent slopes... 5. od sled oboe ne Sobeeetece seo 
Billings silty clay, shale substratum, 0 to 2 per- 
HOUT CIOS one cage weean vaccei wipe teeceuere 
Billings silty clay, shale substratum, 2 to 5 per- 
ent slopes. .c eee eect ce eee sae Seecesue eed 
Billings silty. clay loam, 0 to 2 percent slopes___-- 
Billings silty clay loam, 2 to 5 percent slopes- - -- 
Billings silty clay loam, 5 to 10 percent slopes___- 
Billings silty clay loam, gravel substratum, 0 to 2 
Perot SIONUSza noc ee cl eee ere gee ee ee 
Billings silty clay loam, shale substratum, 0 to 2 
percent slopes... 22 ee ee oe ot 
Billings silty clay loam, shale substratum, 2 to 5 
percent slopés-2ces5V le space eck selo ce ce ok 
Blanyon silty clay loam, 2 to 5 percent slopes___- 
Blanyon silty clay loam, moderately wet variant - 
Bostwick fine sandy loam, coarse subsoil variant, 
5 to 10 percent slopes____-_-.--------------- 
Bostwick gravelly loam, 2 to 5 percent slopes. --- 
Bostwick loam, 0 to 2 percent slopes_....------- 
Bostwick loam, 2 to 5 percent slopes___.-------- 
Bostwick loam, 5 to 10 percent slopes.__---_---- 
Bostwick stony loam, 2 to 5 percent slopes.-_..-- 
Bostwick stony loam, 5 to 10 percent slopes_ --_-- 
Bostwick stony loam, 10 to 30 percent slopes-- _- 
Cerro clay loam, 1 to 5 percent slopes...----.--- 
Cerro clay loam, 5 to 10 percent slopes_-.------- 
Chipeta silty clay, 0 to 2 percent slopes__-_------ 
Chipeta ‘silty clay, 2 to 5 percent slopes...------ 
Chipeta-Persayo complex, 5 to 10 percent slopes_ 
Chipeta-Persayo complex, 5 to 10 percent slopes, 
PIORC i008 Sat ada iia wena ha warele Gi eel aero wae 
Chipeta-Persayo-Mesa association, 2 to 10 per- 
Gent SIOPOS. ese in waa ee nek oh ase ewe abo 
Chipeta-Persayo-Rance complex, 2 to 10 percent 
SlOPeSzi apace see secs an feces sateen oad 
Christianburg silty clay, 0 to 2 percent slopes__~- 
Christianburg silty clay, 2 to 8 percent slopes___- 
Colona clay, 0 to 2 percent slopes._._----------- 
Colona clay, 2 to 8 percent slopes. .-..-.------- 
Colona clay, gravel substratum, 0 to 2 percent 
BlIONGSceusok eben wna aned alee aeewaes 
Doak clay loam, 2 to 5 percent slopes.---------- 
Doak stony clay loam, 2 to 10 percent slopes_ _-- 
Fruita loam, 0 to 2 percent slopes___-_--------- 
Fruita clay loam, 5 to 10 pereent slopes___------ 
Fruitland fine sandy loam, 0 to 2 percent slopes_- 
Fruitland fine sandy loam, 2 to 5 percent slopes- - 
Fruitland sandy clay loam, 0 to 2 percent slopes_. 
Fruitland sandy clay loam, 2 to 5 percent slopes_. 
Fruitland sandy clay loam, stony substratum, 0 
to 2 percent slopes__......------------------ 
Fruitland sandy clay loam, 
to 5 percent slopes_.-.-..------------------- 
Genola clay loam, 0 to 2 percent slopes.__-_---- 


Area | Extent Soil Area [Extent 
Acres Percent Ares Percent 
3, 680 1.4 || Genola clay loam, 2 to 5 percent slopes____.__-_- 1, 020 

20, 220 7.9 || Genola clay loam, saline, 0 to 2 percent slopes... 120 @) 

2, 560 1,05] -Gullied land .-- sce. coco eee seccacchesnscesaee 4, 480 18 
280 .1 }| Hinman clay loam, 0 to 2 percent slopes_..._.--- 2, 520 10 
200 .1 |} Duhon clay loam, 2 to 5 percent slopes.._..-_--- 280 .1 

6, 000 2.3 }}| Luhon clay loam, 5 to 10 percent slopes._.._..-- 240 wl 
520 . 2 || Luhon gravelly clay loam, 5 to 10 percent slopes_-_ 160 (0) 
360 .1 || Luhon stony clay loam, 5 to 10 percent slopes___- 400 2 

Luhon and Travessilla soils.....---..---------- 80 Q) 
1, 160 .5 || Mack clay loam, 0 to 2 percent slopes___----_--- 1, 440 .6 
Mack clay loam, 2 to 5 percent slopes....-...-_- 480 2 

1, 360 .5 || Mack clay loam, 5 to 10 percent slopes.__----.-- 160 () 
Mack gravelly clay loam, 0 to 2 percent slopes- -_- 400 .2 
320 .1 || Menoken-Chacra clay loams, 0 to 2 percent slopes.| 1, 000 4 
21, 320 8.3 || Mesa clay loam, 0 to 2 percent slopes_.-...----- 24, 920 9.8 
8, 520 1.4 || Mesa clay loam, 2 to 5 percent slopes. __---_---- 2, 760 1.0 
1, 400 .5 || Mesa clay loam, 5 to 10 percent slopes_._------- 360 eh 
Mesa gravelly clay loam, 0 to 2 percent slopes.__| 2, 000 8 
1, 400 .5 || Mesa gravelly clay loam, 2 to 5 percent slopes___| 2, 680 1.0 
Mesa gravelly clay loam, 5 to 10 percent slopes. _. 920 4 

4, 520 1.8 || Mesa gravelly clay loam, shale substratum, 0 to 
2 percent slopes_.-------------------------- 120 () 
640 .2 || Mesa gravelly clay loam, shale substratum, 5 to 

200 wk 10 percent slopes____-.---------.----------- 200 i 

80) @) Mesa stony clay loam, 2 to 10 percent slopes.____ 160 | () 
Orchard clay loam, 0 to 2 percent slopes__._._--- 3, 880 1.5 
80 (4) Orchard clay loam, 2 to 5 percent slopes_.___--_-- 1, 280 5 
200 . 1 || Orchard gravelly clay loam, 0 to 2 percent slopes_- 400 2 

280 _ 1 || Orchard gravelly clay loam, 2 to 5 percent slopes. - 160 Q) 

2, 080 .8 || Persayo silty clay loam, 0 to 2 percent slopes._._| 4, 760 19 
200 .1 || Persayo silty clay loam, 2 to 5 percent slopes____| 9, 840 3.9 
200 .1 || Poudre loam_.--......--.-------------------- 120 | @) 
520 .2 || Rance complex, 0 to 2 percent slopes.___--.---- 200 ail: 

1, 160 . 5 || Rance complex, 2 to 5 percent slopes____-.----- 880 .3 

1, 160 . 5 |} Rance complex, 5 to 10 percent slopes.__---..-- 200 wh 
520 .2 |) Ravola clay loam__-.---..------------------- 760 .3 
940 .4 || Rock outcrop and Rough broken land_____._.-- 38, 880 15 

4, 440 1.7 || Rock outcrop-Travessilla association, rolling_ -| 4, 640 18 

2, 280 .9 || Rock outcrop-Travessilla association, steep- -| 7, 040 2.8 

Rough broken land...------------------------ 11, 240 4.4 

3, 360 1.3 |} Rough broken land, shale and till materials_..-~- 16, 720 6.6 

Rough stony land, shale and till materials________ 2, 120 8 
800 .3 || Rough stony land, till materials...---.--------- 1, 480 .6 
Saline wet land_._....---.-------------------- 6, 320 2,5 

1, 640 .6 |) Salt Lake clay, drained_._...____2 22 480 2 

1, 640 .6 || Sandy land._...----..-------.--------------- 90 (4) 
880 .3 || Shavano sandy clay loam, 2 to 5 percent slopes.--| 4, 040 L6 

1, 240 .5 || Shavano sandy clay loam, 5 to 10 percent slopes___| 1, 680 ub 

1, 040 .4 || Travessilla fine sandy loam, 0 to 10 pereent slopes.| 1, 600 .6 

Uncompahgre clay loam_..._....-------------- 1, 040 4 

1, 160 .5 || Uncompahgre clay loam, wet__-_..--.-----_--- 240 .1 
560 .2 || Uncompahgre fine sandy loam._.--...--------- 920 4 
120 (0) Uncompahgre gravelly loam_._...-.----------- 320 al 
240 .1 || Uncompahgre loam____...-------------------- 3, 280 1.3 
120 | © Uncompahgre loam, wet....------------------ 2, 400 .9 

1, 000 .4 || Vernal clay loam, 0 to 2 percent slopes--.--.---- 4, 320 17 
520 .2 |) Vernal clay loam, 2 to 5 percent slopes.-_._----- 400 Fa) 

3, 120 1,2 || Vernal gravelly clay loam, 0 to 2 percent slopes_-_- 240 1 

1, 000 .4 || Vernal gravelly clay loam, 2 to 5 percent slopes-_- 160 Q) 

Wet alluvial land_....----2 2-2-2 960 .4 
440 .2 |} Woodrow clay loam, 0 to 2 percent slopes..-----| 1, 320 ed 
Waterss .ctasees bate ask coc ere kee dal 320 ne 
160 | @) —— 
5, 520 2, 2 Totalwo sod sseen Sas eeseeeleeewescn 254, 990 | 100. 0 


1 Less than 0.05 percent. 
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side slopes of the larger streams in this Area. The 
largest acreage is along the Uncompahgre River and the 
Gunnison River. Normally, the water table is high 
and. limits use of the land. The erosion hazard varies. 
Gullies occur in a few places. 

The native vegetation consists of willow, cottonwood, 
and grasses. The use of this land type as pasture or 
as hay meadow depends on the accessibility of the areas 
and the drainage. (Capability unit VIIw-1 nonirri- 
gated) 


Badland 


Badland (Ba) consists of barren or nearly barren outcrops 
of gypsiferous and saline shale and some soil material. 
The shale is in various stages of weathering. The land- 
scape is one of rolling hills separated by very narrow 
valleys or by gullies. In some of the valleys and drain- 
ageways are moderately deep soils like those of the 
Christianburg and Billings series. The slope range is 
2 to 20 percent or more. This land type is extensive in 
the eastern part of the Area, east and south of the town 
of Olathe. 

In some areas the parent shale contains an abnormally 
large amount of gypsum, and strata of light-gray or 
white gypsum or gypsiferous earth are a prominent part 
of the bedrock. Seenane and the movement of ground 
water have caused soluble salts to concentrate in low 
places and on sidehills where seepage water emerges. 

Badland supports little vegetation and is of limited 
value, even as range. It is almost impermeable. Con- 
sequently, a large amount of water runs off after a 
normal rain, and flash floods follow heavy rains. Ero- 
sion is active. The silt carried away by runoff is a 
hazard to the surrounding soils and to those downstream. 
(Capability unit VITIes-1 nonirrigated) 


Billings Series 


The soils of the Billings series are deep, well drained, 
and moderately fine textured or fine textured. They are 
grassland soils that formed on alluvial fans in sediments 
washed from adjacent exposures of gray and olive shale 
and siltstone. Soils of this series are extensive in the 
valleys of the Uncompahgre River and the Gunnison 
River, south and west of the town of Delta. 

Billings soils have a grayish-brown, platy or granular 
surface layer 4 to 6 inches thick. They have a weakly 
developed, light yellowish-brown, calcareous subsoil that 
is massive or has weak, subangular blocky structure. The 
substratum, which begins 12 to 14 inches below the sur- 
face, is light yellowish-brown, calcareous silty clay loam 
or clay loam. 

These soils are calcareous throughout. In some places 
and at variable depths, they have a weak accumulation 
of visible calcium carbonate or calcium sulfate. The 
structure of these soils is weak and unstable. The or- 
ganic-matter content is low. Gullying and piping are 
common. 

Typical profile of Billings silty clay loam, 490 feet: 
south and 100 feet west of the center of sec. 21, T. 49 
N., BR. 9 W.: 


A1—0 to 6 inches, silty clay loam; grayish brown (2.5Y 5/2) 
when dry, dark grayish brown (2.5Y 4/2) when 
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moist; moderate, fine, granular structure; upper- 
most 1 inch weak platy and vesicular; slightly hard 
when dry, friable when moist; calcareous; pH 8.2; 
clear, smooth boundary. 

C1i—6 to 18 inches, silty clay loam; light yellowish brown 
(2.5¥ 6/3) when dry, light olive brown (2.5Y 5/3) 
when moist; weak, medium, subangular blocky struc- 
ture; hard when dry, friable when moist; calcareous ; 
pH 8.2; gradual boundary. 

C2—18 to 60 inches, silty clay loam; light yellowish brown 
(2.5Y 6/3) when dry, olive brown (2.5Y 4/3) when 
moist; massive; hard when dry, friable when moist; 
caleareous; pH 8.2, 

The depth to shale generally is more than 60 inches, 
but locally it is between 80 and 60 inches. Areas where 
shale is at a depth of less than 60 inches were mapped 
as shale substratum phases. Stratification and accumula- 
tions of calcium carbonate, where present, are weak. 
Areas adjacent to old terraces have a cover of gravel and 
cobblestones or have some gravel and cobblestones 
throughout the profile. As a result of irrigation or 
seepage, some areas are moderately saline. In these areas 
an efflorescence of salts is common on the surface when 
the soil is dry. 

In many places Billings soils adjoin Woodrow, Genola, 
and Ravola soils. Billings soils have more olive and 
yellowish hues than Woodrow soils. They are more 
olive in color and finer in texture than Genola soils. 
Billings soils resemble Ravola soils in color but are 
finer textured. 

The principal grasses are alkali sacaton, galleta, salt- 
grass, Indian ricegrass, and western wheatgrass. Four- 
wing saltbush, sagebrush, and rabbitbrush are charac- 
teristic brushy plants, but these have been replaced to a 
large degree by greasewood and cheatgrass. Billings 
sie are moderately productive if irrigated. If they 


are properly managed, they are suited to alfalfa, corn, 
sugar beets (fig. 9), and small grain. 
are used for orchards. 


A few areas 


es t a é ong ’ ba “ALY 
Figure 9.—Irrigating sugar beets on Billings silty clay. 
Billings gravelly clay loam, 0 to 2 percent slopes 
(BcA).—This soil normally occurs at the upper end of al- 
luvial fans and is adjacent to escarpments capped by 
sandy and gravelly deposits. It has a profile similar to 
the one described as,typical of the Billings series, but 
the surface layer is browner, and a thin mantle of gravel 
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and cobblestones that washed from the escarpments 
covers the surface. The largest acreage is along the 
eastern boundary of the Area, east of the town of Delta. 

This soil is used mainly as range. Tillage is difficult 
unless the larger stones are removed. The vegetation 
consists of greasewood and annual weeds. (Capability 
unit VIs-1 nonirrigated; TIs-1 irrigated) 

Billings gravelly clay loam, 2 to 5 percent slopes 
(BcB).—This soil occurs at the upper end of alluvial fans 
and is adjacent to escarpments capped by gravelly and 
sandy material. It has a profile similar to the one de- 
scribed as typical of the Billings series, but its surface 
layer is browner, and a thin mantle of gravel and cobble- 
stones washed from the escarpments covers the surface. 
The surface layer is 15 to 50 percent gravel and cobble- 
stones. This soil is mostly in the valleys of the Un- 
compahgre River and its tributaries, west and north of 
the town of Montrose. 

This soil is used mainly as native range. Tillage and 
the use of farm machinery are difficult unless the larger 
stones are removed. (Capability unit VIs-1 nonirri- 
gated; ITIe—2 irrigated) 

Billings gravelly clay loam, 5 to 10 percent slopes 
(BcC).—This soil occurs at the wpper end of alluvial fans 
and_is adjacent to escarpments capped by gravelly and 
sandy material. It has a profile similar to the one de- 
scribed as typical of the Billings series, but its surface 
layer is browner, and a thin mantle of gravel and cobble- 
stones .washed from the escarpments covers the surface. 
The surface layer is 15 to 50 percent gravel and cobble- 
stones. This soil is mostly in the valleys along the Un- 
compahgre River and its tributaries, west and south of 
the town of Montvose. 

This soil is used mainly as native range. The slope 
is unfavorable for irrigation, and the cobblestones and 
gravel make tillage and the use of farm machinery diffi- 
cult. Normally, this soil supports a good cover of 
native short. grasses, sagebrush, and cactus. (Capability 
unit VITe-2 nonirrigated; I[Ve-2 irrigated) 

Billings silty clay, 0 to 2 percent slopes (BdA)—This 
soil occurs at the lower end of gently sloping alluvial 
fans. It has a profile similar to the one described as 
typical of the Billings series, but the surface layer is 
finer textured and is 6 to 10 inches thick. This soil 
ocenrs throughout most of the Area. 

This soil is used as native range and as irrigated crop- 
land. If irrigated, it is more difficult to till than the 
Billings silty clay loams. It has a slower rate of water 
intake and is susceptible. to ponding. Because of the 
slower intake rate and somewhat poorer surface drain- 
age, this soil is more likely to become saline than the 
silty clay loams. It is erodible, and piping is common. 
(Capability unit VIs-1 nonirrigated; TTIs-1 irrigated) 

Billings silty clay, 2 to 5 percent slopes (BdB).—This 
soil occurs at the lower end of moderately sloping al- 
luvial fans, It has‘a profile similar to the one described 
as typical of the Billings series but, has a mantle of fine- 
textured material 6 to 12 inches thick. It occurs mostly 
in the southern half of the Area. 

This soil is used mainly as native range. It is irvi- 
gated in places. If irrigated, it is more difficult to till 
than the Billings silty clay loams. It ean be tilled within 
a narrower range of moisture content, has a slower rate 
of water intake, and tends to have poorer surface drain- 


age. Because of the slower intake rate and poorer surface 
drainage, it is more likely to become saline than the silty 
clay loams, It is erodible, and piping is common. (Cap- 
ability unit VIs—l nonirrigated; [Ve-1 irrigated) 

Billings silty clay, 5 to 10 percent slopes (8dC).—This 
soil occurs on the steeper parts of alluvial fans. It 
has a profile similar to the one described as typical of 
the Billings series but has a 6- to 10-inch mantle of fine- 
textured material. It occurs mainly in the southern 
part of the Area. 

This soil is used mainly as native range, but it pro- 
duces only a scanty cover of salt-tolerant grasses and 
shrubs. Because of the slope, the erosion hazard is 
severe. Gully erosion and sheet erosion are active in 
cultivated areas. (Capability unit VITe-2 nonirrigated ; 
IVe-2 irrigated) 

‘Billings silty clay, loamy substratum, 0 to 2 percent 
slopes (BeA).—This soil generally occurs at. the lower end 
of alluvial fans that merge with the alluvial terraces 
along the Uncompahgre River. It has a profile similar 
to the one described as typical of the Billings series, but 
the substratum is loam or silt loam at a depth of 30 
to 48 inches. In some places gravel occurs in the sub- 
stratum. 

This soil is used as range and as irrigated cropland. 
The substratum is more friable and permeable than 
that of the Billings silty clay loams, but the clayey 
surface layer, 6 to 12 inches thick, slows infiltration and 
makes tillage difficult at some degrees of moisture con- 
teas (Capability unit VIs-1 nonivrigated; ITTIs—1 irri- 
gatec 
ce Billings silty clay, shale substratum, 0 to 2 percent 
slopes (BtA).—This soil occurs on the parts of alluvial fans 
where the shale substratum is close to the surface. It has 
a profile similar to the one described as typical of the 
Billings series but is underlain by shale bedrock at. a 
depth of 30 to 48 inches. This soil occurs mainly in 
the eastern third of the Area, east of the towns of Olathe 
and Delta. 

This soil is used mainly as native range. The shale 
substratum restricts free underdrainage; as a result, 
salinity is more severe than in the Billings silty clay 
loams. (Capability unit VIs-1 nonirrigated; IVs-2 
irrigated ) 

Billings silty clay, shale substratum, 2 to 5 percent 
Slopes (B18).—This soil occurs on the parts of alluvial fans 
where shale bedrock is close to the surface. It has a 
profile similar to the one described as typical of the 

illings series but is underlain by shale bedrock at a 
depth of 80 to 48 inches. This soil occurs principally 
in the eastern third of the Area, east of the towns of 
Olathe and Delta. 

This soil is used mainly as native range. The shale 
substratum restricts free underdrainage; as a result, 
salinity is more severe than in the Billings silty clay 
loams, Erosion is a severe hazard, but. piping is not a 
hazard. (Capability unit VIs-1 nonirrigated; IVe-1 
irrigated ) 

‘Billings silty clay loam, 0 to 2 percent slopes (BgA).— 
This soil occurs at the lower end of nearly level alluvial 
fans. It has a profile similar to the one described as 
typical of the Billings series. Included in mapping 
were a few areas that have a surface layer of loam or 
silt loam. 
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This soil can be irrigated successfully. Because of its 
position on the landscape, it is likely to be more saline 
than the other Billings silty clay loams. Sheet erosion 
is not a serious hazard, but piping is. (Capability unit 
VIs-1 nonirrigated; [Is-1 irrigated) 

Billings silty clay loam, 2 to 5 percent slopes (8g8).— 
This soil occurs on the central and upper parts of al- 
luvial fans. It has a profile similar to the one described 
as typical of the Billings series. 

This soil can be irrigated, but it is less well suited to 
irrigation than the more nearly level Billings soils. In 
many places it is severely gullied, and piping is common. 
(Capability unit VIs-1 nonirrigated; TiTe-2 irrigated) 

Billings silty clay loam, 5 to 10 percent slopes (BgC).— 
This soil normally is at the upper edge of alluvial fans 
and along small streams. It has a profile similar to the 
one described as typical of the Billings series. 

This soil is used primarily as native range. It is not 
used extensively for crops, because of the slope, severe 
erosion hazard, and the slow penetration of moisture. 
It is susceptible to severe erosion and is gullied in many 
places. (Capability unit VITe-2 nonirrigated; IVe-2 
irrigated) 

Billings silty clay loam, gravel substratum, 0 to 2 
percent slopes (BhA).—This soil occurs at the outer edge of 
alluvial fans. It has a profile similar to the one described 
as typical of the Billings series, but it overlies sand, 
gravel, and cobblestones at a depth of 20 to 48 inches, 
The largest acreage is along the western edge of the 
valley of the Uncompahgre River. 

Included in mapping were small areas that have a 
substratum of very gravelly earth instead of coarse sand, 
gravel, and cobblestones. These inclusions have less 
rapid subsoil drainage than the rest of this mapping 
unit. : 

This is a moderately productive soil. It is used as 
range or as irrigated cropland. The coarse-textured 
substratum provides more rapid subsoil drainage than 
is typical of Billings silty clay loams. Piping is not 
a hazard. (Capability unit VIs-1 nonirrigated; Is-1 
irrigated) 

Billings silty clay loam, shale substratum, 0 to 2 per- 
cent slopes (BkA).—This soil is on the parts of alluvial fans 
where shale beds lie close to the surface. It has a profile 
similar to the one described as typical of the Billings 
series but is underlain by shale beds at a depth of 20 
to 50 inches. This soil occurs throughout the Area but. 
is most extensive east of the Uncompahgre River and 
notth of the town of Montrose. 

This soil is used as range or as irrigated cropland. It 
is less well suited to deep-rooted crops and orchard fruits 
than. the deeper Billings soils. The shale beds restrict 
subsoil drainage, and unless this soil is carefully man- 
aged, moderate salinity is likely to develop. Piping 
generally is not a hazard. (Capability unit VIs-1 non- 
irvigated; [Vs-2 irrigated) - 

Billings silty clay loam, shale substratum, 2 to 5 per- 
cent slopes (Bk8).—This soil is on the parts of alluvial fans 
where shale beds lie close to the surface. It has a profile 
similar to the one described as typical of the Billings 
series but is underlain by beds of shale at a depth of 20 
to 50 inches. This soil occurs throughout the valleys 
of the Uncompahgre River and the Gunnison River and 


is most extensive east of the Uncompahgre River and 
north of the town of Montrose. 

This soil is used principally as range, but some areas 
are irrigated. If irrigated, 1t becomes saline in many 
places as a result of restricted subsoil drainage. This 
soil requires careful management. It is susceptible to 
severe erosion, but piping generally is not a hazard. 
(Capability unit VIs-1 nonirrigated; TVe-1 irrigated) 


Blanyon Series 


The soils of the Blanyon series are deep, moderately 
fine textured, and strongly developed. They are grass- 
land soils that occur at the bottom of small valleys or 
in concave drainageways. They formed in uniform, fine- 
textured, micaceous alluvium derived from gneiss, schist, 
glacial till, and sedimentary rock. Soils of this series 
occur as small areas in Bostwick Park, east of the town 
of Montrose. 

Blanyon soils have a pinkish-gray to dark-brown, 
Bilge surface soil 5 to 6 inches thick. They have a 

rown or dark-brown subsoil of silty clay that has strong 
prismatic and angular blocky structure. The substratum, 
below a depth of 80 to 40 inches, is pinkish-gray or 
brown, calcareous silty clay in which calcium carbonate 
has accumulated. Bedrock normally occurs at a depth 
of 60 inches or more. 

These soils are not distinctly mottled or gleyed, though 
they have moderately slow surface dramage and slow 
permeability. They are not highly susceptible to erosion. 
The organic-matter content is moderately high, and the 
structure is stable, 

Typical profile of Blanyon silty clay loam, 900 feet 
fant of the southwest corner of sec. 11, T. 49 N., R. 
8 W.: 


A1—0 to 6 inches, silty clay loam; pinkish gray (7.5YR 6/2) 
when dry, dark brown (7.5YR 4/2) when moist; 
moderate, fine, granular structure; slightly hard 
when dry, friable when moist; noncalcareous; pH 
7.2; gradual, smooth boundary. 

B2t—6 to 80 inches, silty clay; brown (7.5YR 5/2) when 
dry, dark brown (7.5YR 4/2) when moist; mod- 
erate, coarse, prismatic structure breaking to strong, 
medium, angular blocky; very hard when dry, firm 
when moist; thin, continuous clay films; noncal- 
careous; pH 7.4; gradual, smooth boundary. 

80 to G60 inches, silty clay; pinkish gray (7.5YR 6/2) 
when dry, brown (7.5YR 5/3) when moist; massive; 
extremely hard when dry, very plastic when wet; 
few coneretions of calcium carbonate; calcareous; 
pH 8.2. 

In a few areas these soils are more poorly drained 
than typical and have bright-colored mottles starting just 
below the surface layer. In places bluish gleyed horizons 
occur below the subsoil. Where these soils adjoin de- 
posits of glacial till, they may have a thin mantle of 
gravel. 

Blanyon soils are finer textured than Bostwick soils, 
which they adjoin, and have a lighter colored surface 
layer. They are noncalcareous to a greater depth than 
Colona soils and have a more strongly developed sub- 
soil. 

Western wheatgrass, slender wheatgrass, basin wild- 
rye, and squirreltail are the principal grasses, but big 
sagebrush and rabbitbrush form a brushy cover in some 
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areas. Sedges, rushes, and foxtail barley grow in de- 
pressions where moisture collects. 

Blanyon silty clay loam, 2 to 5 percent slopes (8n8).— 
This soil generally is on the outer concave edge of small 
terraces along stream channels. It has a profile similar 
to the one described as typical of the Blanyon series. 
The main areas are in the northern part of Bostwick 
Park. 

This soil is valuable as range or as native hay meadow. 
In a few places it is irrigated and is used for alfalfa, 
native hay, or small grain. (Capability unit VIe-2 non- 
irrigated; [[Te-3 irrigated) 

Blanyon silty clay loam, moderately wet variant 
(Bp).—This soil is in concave areas or slight depressions on 
flood plains and in valleys along small streams. It has 
a profile similar to the one described as typical of the 
Blanyon series, but in the subsoil and substratum are 
many bright-colored mottles and spots caused by al- 
ternating wet and dry periods. In a few places a uni- 
formly blue or gray coloration occurs below a depth 
of 3 or 4 feet. This soil is in the northern part of Bost- 
wick Park. Slopes are less than 2 percent. 

This soil is used as native range or as native hay 
meadow. It is somewhat poorly drained or poorly 
drained. The water table fluctuates from near the sur- 
face to a depth of 5 feet or more. Runoff is occasionally 
ponded. (Capability unit VIw-1 nonirrigated; [Vw-1 
irrigated) 


Bostwick Series 


The soils of the Bostwick series are deep, well drained, 
and moderately coarse textured or medium textured. 
They are grassland soils that formed in thick, uniform, 
medium-textured, calcareous deposits of alluvium de- 
rived chiefly from gneiss and schist. In places they have 
been modified by local eolian sediments. Soils of this 
series are moderately extensive on alluvial fans and 
valley side slopes in Bostwick Park. 

Bostwick soils have a brown or dark-brown surface 
layer of friable granular loam or silt loam 4 to 8 inches 
thick. They have a brown or dark-brown subsoil of 
moderately well developed clay loam that has subangular 
blocky structure. The substratum, below a depth of 
18 to 80 inches, is light-brown, calcareous loam or silt 
loam. Moderately large amounts of mica occur through- 
out the profile. Bedrock is generally at a depth of 60 
inches or more, 

These soils are not likely to evode if they are properly 
managed. The organic-matter content and the supply 
of plant nutrients are high, and the structure is stable. 

Typical profile of Bostavick loam, 1,380 feet west and 
250 feet north of the southeast corner of sec. 19, T. 49 N., 
R. 7 W. (Montrose County) : 


A1—O to 4 inches, loam; brown (7.5YR 5/2) when dry, dark 
brown (7.5¥R 3/2) when moist; moderate, fine, 
crumb structure; slightly hard when dry, very fri- 
able when moist; many mica flakes; neutral; pH 
7.0; clear, smooth boundary. 

Bi—4 to 8 inches, light clay loam; brown (7.5YR 5/2) when 
dry, dark brown (7.5YR 3/2) when moist; moderate, 
medium, subangular blocky structure; hard when 
dry, very friable when moist; many mica finkes; 
noncalcareous; pFI 7.2; clear, smooth boundary. 


B2t—S to 18 inches, clay loam; brown (7.5YR 5/3) when 
dry, brown or dark brown (7T.5YR 4/3) when moist; 
weak, coarse, prismatic structure breaking to mod- 
erate, subangular blocky; hard when dry, friable 
when moist; thin, continuous clay films on aggre- 
gate faces; many mica flakes; noncalcareous; pH 
7.2; clear, smooth boundary. 

B8ca—18 to 27 inches, clay loam; light brown (7.5YR 6/3) 
when dry, brown (7.5YR 5/3) when moist; weak, 
subangular blocky structure; hard when dry, very 
friable when moist; thin, patchy clay films; many 
mica flakes: coneretions and threads of calvium car- 
bonate; calcareous; pH 8.0; gradual, smooth bound- 


ary. 

Ccea—27 to 60 inches, loam; light brown (7.5Y 6/4) when dry, 
brown (7.5Y 5/4) when moist; massive; hard when 
dry, very friable when moist; concretions and threads 
of calcium carbonate; many mica. flakes; calcareous ; 
pH 8.2. 

Bostwick soils generally are more than 60 inches thick, 
but locally they may be no more than 40 inches thick 
aver gneiss and schist. The surface soil normally is 
loam, but it is clay loam in some places. The ca hori- 
zon may be weak or lacking, but lime normally occurs at 
i depth between 15 and 30 inches. 

Bostwick soils have a coarser textured subsoil and 
substratum than Blanyon soils, which they adjoin in 
many places. 

Bostwick soils support western wheatgrass, slender 
wheatgrass, junegrass, Indian ricegrass, and big sage. 
Oakbrush, mountain-mahogany, and juniper grow at the 
higher elevations. If irrigated, these soils are suited 
to small grain, alfalfa, and native hay. 

Bostwick gravelly loam, 2 to 5 percent slopes (BsB).— 
This soil occurs both at the upper end of alluvial fans 
that merge with steeply sloping, rocky and gravelly 
areas and at the mouth of the small streams that cut 
through the fans. It has a profile similar to the one 
described as typical of the Bostwick series, but the sur- 
face layer is 15 to 25 percent gravel. The gravel has 
come from exposures of parent rock and from adjacent 
small areas of glacial till. The largest: acreage is along 
the eastern side of Bostwick Park. 

This soil is used both as range and as irrigated crop- 
land. Gravel and cobblestones in the surface layer in- 
terfere somewhat with tillage and are hard on farm 
machinery. (Capability unit VIe-2 nonirrigated; IITe-3 
irrigated) 

Bostwick loam, 0 to 2 percent slopes (BtA).—This soil 
occurs at the lower end of alluvial fans. It has a profile 
similar to the one described as typical of the Bostwick 
series. Jt is mainly in the eastern half of Bostwick Park. 

If ivrigated, this soil is suited to small grain, alfalfa, 
and native hay. Oakbrush, pinyon, and a few pines 
grow on the higher parts. This soil is not readily sus- 
ceptible to erosion if it is well managed. (Capability 
unit VIe-2 nonirrigated; [TTc-1 irrigated) 

Bostwick loam, 2 to 5 percent slopes (Bt8).—This soil 
is on alluvial fans. It has a profile similar to the one 
described as typical of the Bostwick series. It is most 
extensive in the eastern half of Bostwick Park. 

If irrigated, this soil is suited to alfalfa, small grain, 
and native hay. Mountain-mahogany, oakbrush, juniper, 
and a few small trees grow at the higher elevations. 


Irrigation is somewhat more difficult than on Bostwick 


loam, 0 to 2 percent slopes. Gully erosion is severe where 
runoff concentrates, principally in the western part of 
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Bostwick Park. Otherwise, this soil is not readily sus- 
ceptible to erosion if it is well managed. (Capability 
unit VWIe-2 nonirrigated ; TIIe-3 irrigated) 

Bostwick loam, 5 to 10 percent slopes (B:C)—This soil 
generally oceurs at the upper end of alluvial fans. It 
has a profile similar to the one described as typical of the 
Bostwick series. It is most extensive in the eastern 
third of Bostwick Park. 

This soil is used as range and generally supports na- 
tive grasses, forbs, and woody plants. Some parts are 
irrigated, but the slope makes irrigation somewhat more 
difficult than on the more gently sloping Bostwick soils. 
Gully erosion is a hazard unless this soil is carefully 
managed. (Capability unit VIe-2 nonirrigated; [Ve-2 
irrigated ) 

Bostwick stony loam, 2 to 5 percent slopes (BwB).— 
This soil is at the upper end of alluvial fans that merge 
with steep stony areas and adjacent to small streams 
where floodwaters have deposited a covering of stones 
and cobblestones. The profile is similar to the one de- 
scribed as typical of the Bostwick series, but the surface 
layer is 15 to 40 percent stones and cobblestones. The 
largest acreage is in Bostwick Park, along the eastern 
margin of the Area. 

This is a moderately productive soil. It is used only 
as native range. Cobblestones and gravel make tillage 
difficult and increase wear on farm machinery. In places 
removing the stones is not practical. This soil is not 
susceptible to serious erosion if it is well managed and 
protected. (Capability unit VIIs-1 nonirrigated) 

Bostwick stony loam, 5 to 10 percent slopes (BwC).— 
This soil is at the upper end of alluvial fans and along 
small streams. It has a profile similar to the one de- 
scribed as typical of the Bostwick series, but its surface 
layer is 15 to 40 percent stones and cobblestones. 

This soil is better suited to range than to tilled crops. 
Tillage is extremely difficult. because of the slope and the 
stones and cobblestones. Removing the stones is not 
practical. This soil is moderately susceptible to erosion. 
(Capability unit VIIs-1 nonirrigated) 

Bostwick stony loam, 10 to 30 percent slopes (BwD).— 
This soil is at the upper end of steeply sloping alluvial 
fans that merge with rough, broken, and stony areas and 
adjacent to small streams that drain such areas. The 
profile is similar to the one described as typical of the 
Bostwick series, but stones and cobblestones make up 
15 to 50 percent of the surface layer and are scattered 
throughout the entire profile. 

This soil is better suited to range than to tilled crops. 
The slope and stones make it unsuitable for tillage. A. 
few of the more gently sloping parts are tilled, but they 
are not highly productive. (Capability unit VIIs-3 
nonirrigated) 


Bostwick Series, Coarse Subsoil Variant 


These soils are deep, well drained, and moderately 
coarse textured. They formed on alluvial fans and 
valley side slopes in uniform, calcareous material washed 
from micaceous schist and gneiss. Soils of this series are 
not extensive in the Area. They are mainly on the eastern 
slopes of Bostwick Park. 

Bostwick soils, coarse subsoil variant, have a grayish- 
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brown surface layer of friable, micaceous fine sandy loam 
5 to 10 inches thick. They have a moderately well de- 
veloped, brown to dark-brown subsoil of micaceous heavy 
fine sandy Joam that has prismatic to blocky structure. 
The substratum, which begins at a depth of 30 to 40 
inches, is yellowish-brown, weakly calcareous, micaceous 
fine sandy loam. These soils are noncalcareous to a depth 
of 30 to 40 inches and have only a weak accumulation of 
secondary calcium carbonate in the substratum. Nor- 
mally, the depth to bedrock is 60 inches or more. 

If unprotected, these soils are susceptible to wind ero- 
sion. The organic-matter content is moderately high, 
and the structure is moderately stable. 

Typical profile of Bostwick fine sandy Joam, coarse 
subsoil variant, 1,570 feet east and 1,820 feet north of 
the southwest corner of NW, of sec. 29, T. 49 N., R. 7 
W. (Montrose County) : 

Al—O to 5 inches, fine sandy loam; grayish brown (10Y¥R 
5/2) when dry, very dark grayish brown (10YR 
3/2) when moist; moderate, fine, crumb and granu- 
lar structure; hard when dry, very friable when 
moist; much visible mica; noncalcareous; pH 6.8; 


clear, smooth boundary. 
A3—5 to 11 inches, fine sandy loam; brown (10YR 5/3) when 


dry, dark brown (10Y¥R 3/3) when moist; weak to 
moderate, medium, subangular blocky structure 


breaking to fine granular; hard when dry, very fri- 
able when moist; much visible mica; noncalcareous ; 
pH .6.8; clear, smooth boundary. 

B2t—11 to 28 inches, heavy fine sandy loam; brown (10YR 
5/3) when dry, dark brown (1LOYR 38/3) when moist; 
weak to moderate, coarse, prismatic structure break- 
ing to moderate, coarse and medium, subangular 
blocky; hard when dry, very friable when moist; 
thin, patchy clay films and clay bridges between 
sand grains; much visible mica; noncaleareous; pH 
7.0; clear, smooth boundary. 

B8—28 to 36 inches, fine sandy loam; pale brown (10¥R 6/3) 
when dry, brown or dark brown (1OYR 4/3) when 
moist; weak, coarse, subangular blocky structure; 
slightly hard when dry, very friable when moist; 
some clay bridges between sand grains; much mica; 
nonealeareous; pH 7.2; gradual, smooth boundary. 

Cca—36 to ‘60 inches, light fine sandy loam or heavy loamy 
fine sand; light yellowish brown (10YR 6/4) when 
ary, dark yellowish brown (10YR 4/4) when moist; 
massive; soft when dry, very friable when moist; 
much visible mica; some small concretions of cal- 
cium carbonate; weakly ecaleareous; pH 7.8. 


The surface layer is chiefly fine sandy loam, but it is 
loamy fine sand in some places. The depth to bedrock is 
less than 60 inches in some places. 

In many places these soils are adjacent to typical Bost- 
wick soils, which are finer textured. They have a coarser 
textured subsoil and substratum than Cerro soils and 
a much higher content of mica. They resemble Pondre 
soils, but have a better developed solum, as shown by 
distinct accumulations of silicate clay, are better drained, 
and have little or no mottling. 

These soils are used both as native range and as irri- 
gated cropland. In their natural state, they have a fair 
cover of slender wheatgrass, needle-and-thread, Indian 
ricegrass, big sage, and juniper. Small grain and alfalfa 
are suitable crops. 

Bostwick fine sandy loam, coarse subsoil variant, 5 
to 10 percent slopes (BrC).—This soil occurs on alluvial 
fans, principally on the east side of Bostwick Park. It 
is coarser textured throughout than typical Bostwick 
soils. 
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In its natural state, this soil supports a fair cover 
of slender wheatgrass, needle-and-thread, Indian rice- 
grass, big sage, and juniper. If irrigated, it can be used 
for tilled crops, but it requires more irrigation water 
than the finer textured soils in the Area. Small grain 
and alfalfa are suited if this soil is well managed. This 
soil is susceptible to wind erosion. (Capability unit 
Vie-2 nonirrigated ; [Ve irrigated) 


Cerro Series 


The soils of the Cerro series are deep, well drained, 
and moderately fine textured. They formed on foothills 
and mountain slopes in stony, moderately fine textured, 
calcareous glacial till derived mostly from rhyolite and 
andesite bedrock but partly from sedimentary rock. Soils 
of this series are moderately extensive in the Area, prin- 
cipally on uplands bordering the eastern edge of the 
valley of the Uncompahgre River, south and east of the 
town of Montrose. 

Cerro soils have a grayish-brown or very dark grayish- 
brown, friable, granular surface layer 6 to 16 inches 
thick. They have a brown or dark-brown, moderately 
well developed subsoil of clay loam that has moderate, 
subangular blocky structure. The substratum, which 
begins 20 to 80 inches from the surface, is pale-brown, 
calcareous stony clay loam. Bedrock normally occurs 
at a depth of 60 inches or more. 

These soils are not highly susceptible to erosion if they 
are well managed. The organic-matter content is high, 
and the structure is stable. 

Typical profile of Cerro clay loam, 1,450 feet south 
of the northwest corner of sec. 2, T. 48 N., R. 8 W.: 


Al—0 to 6 inches, clay loam; grayish brown (10YR 5/2) 
when dry, very dark grayish brown (10¥R 3/2) when 
moist; moderate, fine, granular structure; slightly 
hard when dry, very friable when moist; some stones 
on the surface; noncaleareous ; pH 7.0; clear, smooth 
boundary. 

B1i—6 to 9 inches, clay loam; grayish brown (10Y¥R 5/2) 
when dry, very dark grayish brown (10YR 3/2) when 
moist; moderate, medium and fine, subangular 
blocky structure; very hard when dry, friable when 
moist; few patchy clay films; nonealeareous; pH 
7.0; clear, smooth boundary. 

B2t—9 to 20 inches, clay loam; brown (7.5YR 5/2) when 
dry, brown or dark brown (7.5YR 4/2) when moist; 
moderate, medium, prismatic structure breaking to 
moderate, medium, subangular blocky; very hard 
when dry, friable when moist; thin, continuous clay 
films; noncalcareous; pH 7.4; clear, smooth bound- 
ary. ; 

B38ca—20 to 29 inches, clay loam; grayish brown (10YR 5/2) 
when dry, dark grayish brown (10YR 4/2) when 
moist; weak, coarse, subangular blocky structure ; 
hard when ary, friable when moist; few thin, patchy 
clay films; some secondary calcium carbonate occurs 
as concretions and seams; calcareous; pH 8.0; 
gradual, smooth boundary. 

Cca—29 to 6O inches. stony clay loam; pale brown (1OYR 
6/3) when dry, brown (1OYR 5/3) when moist; mas- 
sive: hard when dry, friable when moist; about 20 
percent, of the horizon is stones and cobblestones; 
some secondary calcium carbonate occurs as con- 
cretions and seams; calcareous; pH 8.2. 


The profile is thinner and the depth to calcium car- 
bonate is less than normal on the steeper slopes. The 
dark-colored surface layer is thicker than normal at 
the lower end of alluvial fans. 


Cerro soils are similar to Bostwick and Doak soils 
and occur in the same general part of the Area. Cerro 
soils contain much Jess mica than Bostwick soils, are 
calcareous nearer the surface, and formed in stony glacial 
till instead of in alluvium. Cerro soils have a darker 
colored surface layer than Doak soils, are thicker, and 
are leached to a greater depth. 

Cerro soils support a fairly dense cover of western 
wheatgrass, muttongrass, Indian ricegrass, mountain- 
mahogany, pinyon, and juniper. Some areas are tilled. 

‘Cerro clay loam, 1 to 5 percent slopes (CcB).—This soil 
is on hillsides and at the lower end of alluvial fans. It 
has a profile similar to the one described as typical of 
the Cerro series. The largest acreage is on the foot- 
hills south and east of the town of Montrose. 

Areas used as range support a cover of native grasses, 
mountain-mahogany, and scattered trees. Cleared areas 
are suited to most of the common crops. This soil is not 
readily susceptible to erosion if management is good. 
(Capability unit Vie-2 nonirrigated; IIlTe~3 irrigated) 

Cerro clay loam, 5 to 10 percent slopes (CcC}—-This 
soil is on alluvial fans and on foothills and mountain 
slopes. It has a profile similar’to the one described as 
typical of the Cerro series. The largest acreage is south 
and east of the town of Montrose. 

This soil is usecl as range and as irrigated cropland. 
It is somewhat less suitable for tillage than Cerro clay 
loam, 1 to 5 percent slopes. Areas used as range support 
grass, oakbrush, and scattered trees. (Capability unit 
VIe-2 nonirrigated; [Ve-2 irrigated) 


Chacra Series 


The soils of the Chacra series are moderately deep, 
well drained, and moderately fine textured. They are 
grassland soils on upland slopes and ridges. They 
formed in moderately fine textured, calcareous parent 
material that weathered from the underlying secimen- 
tary shale and siltstone. Soils of this series are mod- 
erately extensive in this Area. They occur mainly east 
and south of the town of Olathe. 

Chacra soils have a pale-brown or brown, friable, 


-granular surface layer 4 to 5 inches thick. They have 


a weakly developed, pale-brown or yellowish-brown, mod- 
erately fine textured subsoil of moderate structure. The 
substratum, below a depth of 12 to 14 inches, is very 
pale brown, calcareous loam that grades to soft siltstone 
or shale. A weak accumulation of secondary calcium 
carbonate occurs in the lower subsoil and in the upper 
substratum in the form of small concretions. Bedrock is 
at a depth of 18 to 40 inches. 

These soils are highly susceptible to erosion. The or- 
ganic-matter content is low, and the structure is unstable. 

Typical profile of Chacra loam, NWIANW1, sec. 13, 
T. 50 N., R. 10 W. (Montrose County) : 


A1—0 to 5 inches, loam; pale brown (10¥R 6/3) when dry, 
brown (10YR 5/8) when moist; moderate, very 
fine, granular structure; soft when dry, very fri- 
able when moist; weakly calcareous; pH 7.8; clear, 
smooth boundary. : 

B2t—5 to 12 inches, clay loam; pale brown (10YR 6/3) when 
dry, yellowish brown (10¥R 5/4) when moist; weak, 
medium, prismatic structure breaking to moderate, 
medium, subangular blocky; hard when ary, fri- 
able when moist; few, thin, patchy clay films on 
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faces of aggregates; weakly calcareous; pH 7.8; 


gradual, smooth boundary. 

B8ca—1i2 to 16 inches, light clay loam or heavy loam; light 
yellowish brown (2.5Y 6/3) when dry, light olive 
brown .(2.5Y 5/3) when moist; weak, medium, sub- 
angular blocky structure; hard when dry, friable 
when moist; few patehy clay films; weak accumula- 
tion of secondary calcium carbonate concretions; 
caleareous; pH 8.0; gradual, smooth boundary. 

Cca—16 to 30 inches, loam; pale yellow (2.5Y 8/3) when 
dry, pale yellow (2.5¥ 7/4) when moist; massive; 
slightly hard when dry, very friable when moist; 
moderate accumulation of secondary~ calcium car- 
bonate concretions and calcium sulfate crystals; 
calcareous; DH 8.2; gradual, smooth boundary. 

R—80 to 40 inches +, unweathered or only weakly weathered 
siltstone, bedrock, and interbedded clay shale; cal- 
careous. 

Typically, these soils are weakly calcareous at or near 
the surface, but they are noncalcareous to a depth of 8 
to 10 inches in some places. The accumulation of second- 
ary calcium carbonate generally is moderate, but 1t ranges 
locally from strong to weak. The depth to bedrock 
ranges from 20 to 40 inches. 

In this Area the Chacra soils are mapped only with 
Menoken soils. Chacra soils have a more strongly de- 
veloped subsoil than Menoken soils and a distinct accu- 
mulation of silicate clay. They have a somewhat less 
well developed subsoil than Doak soils, which are 60 
inches deep to bedrock. Chacra soils are deeper to bed- 
rock than Persayo soils, and they have a more strongly 
developed subsoil and a distinct accumulation of silicate 
clay. 

Chacra soils support a fair growth of Indian ricegrass, 
needle-and-thread, and woody plants. If irrigated and 
well managed, these soils are productive. They are 
suited to most of the common crops. 


Chipeta Series 


The soils of the Chipeta series are shallow, well drained, 
and fine textured. They formed on upland hills and 
ridges and on steeply sloping parts of valley side slopes 
in thin, fine-textured, calcareous parent material that 
weathered from exposures of Cretaceous shale. Sdils of 
this series are extensive throughout the Area. Large 
tracts are in the eastern part, north and east of the town 
of Montrose. 

Chipeta soils have a pale-yellow or light yellowish- 
brown, granular surface layer about 4 inches thick. They 
have a gray subsoil that closely resembles the underlying 
shale but has weak, blocky structure. The shale, which 
generally begins at a depth of about 10 inches, is high 
in lime and contains crystals of calcite and gypsum. Its 
color is variable but is gray or light yellowish brown in 
most places. 

Typical profile of Chipeta silty clay, near the south- 
west, corner of the NW1,4 of sec. 26, T. 51 N., R. 10 W.: 


A1l—0 to 4 inches, silty clay; pale yellow (2.6Y 7/3) when 
dry, light yellowish brown (2.5Y 6/3) when moist; 
moderate, very fine, granular structure; slightly 
hard when dry, very friable when moist; calcareous; 
pH 8.2; gradual, smooth boundary. 

C—4 to 10 inches, silty clay; gray (2.5Y 6/1) when dry, 
dark gray (2.5Y 4/1) when moist; massive or very 
weak, medium, subangular blocky structure; very 
hard when dry,'very plastic when wet; some con- 
cretions of calcium carbonate and crystals of cal- 


cium sulfate; calcareous; pF 8.2; gradual, smooth 
boundary. 

R—10 to 60 inches +, weakly weathered clay shale colored 
gray, light olive brown, or yellowish brown; gyp- 
sum and caleite crystals in places. 

Chipeta soils are almost uniform throughout the Area. 
The principal variations are in the depth to shale bed- 
rock and the amount of induration of the parent rock. 

Chipeta soils are finer textured than Persayo soils, 
with which they occur. They resemble Christianburg 
soils in many respects, but the depth to shale bedrock is 
less than 18 inches, as compared with 60 inches or more in 
Christianburg soils. 

The characteristic vegetation on Chipeta soils consists 
of mat saltbush, Gardner saltbush, shadscale saltbush, 
and scatter stands of galleta, Salina wildrye, and squirrel- 
tail. Chipeta soils are not suitable for tillage. They are 
used only as range, unless they occur in fields with soils 
that are tilled. 

Chipeta silty clay, 0 to 2 percent slopes (CeAj—This 
soil has a profile similar to the one described as typical 
of the Chipeta series. It occurs throughout the Area 
but is most extensive in the desertlike part north and east 
of the town of Montrose. 

This soil is tilled only where it occurs within fields 
containing other soils. It is highly susceptible to ero- 
sion and requires careful management. (Capability unit 
ViIs-1 nonirrigated) 

Chipeta silty clay, 2 to 5 percent slopes (Ce8)—This 
soil occurs on the sides of hills and ridges throughout the 
Area. It has a profile similar to the one described as 
typical of the Chipeta series. The largest acreage is 
north and east of the town of Montrose. 

This soil is tilled only where it occurs within fields con- 
taining other soils. It is highly susceptible to erosion 
and requires careful management. (Capability unit 
VIIs-2 nonirrigated) 

Chipeta-Persayo complex, 5 to 10 percent slopes 
(ChC).—This complex consists of soils that are typical of 
the Chipeta and the Persayo series. These soils occur 
in a complex pattern in hilly areas where Cretaceous 
shale is near the surface. They occur throughout the 
Area but are most extensive in the drier parts north and 
east. of the town of Montrose and near the town of Delta. 

These soils are seldom tilled, unless they lie within 
fields containing other soils. They are highly susceptible 
to erosion and require very careful management. (Capa- 
bility unit VIIs-2 nonirrigated) 

Chipeta-Persayo complex, 5 to 10 percent slopes, 
eroded (ChC2)}.—This complex is on the sides and crests of 
hills and ridges. It consists of typical Chipeta and 
Persayo soils. It oceurs throughout the survey Area 
but is most extensive south and east of the town of Delta, 

The annual precipitation is less than 9 inches. Be- 
cause the vegetation is sparse, rains of moderately high 
intensity cause severe erosion and wash a large amount 
of silt into the streams. Gully erosion is active. The 
areas between the gullies are only slightly eroded, but 
the gully pattern is intricate and it controls the use of 
the soils. After even a normal rainfall, much water runs 
off through the gullies and much silt is washed down- 
slope. (Capability unit VITTes-1 nonirrigated) 

Chipeta-Persayo-Mesa association, 2 to 10 percent 
slopes (CkC).—This association is on the outer margin of 
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high mesas, where geologic erosion has removed part of 
the soil material and has cut into the underlying shale. 
It consists of typical Chipeta, Persayo, and Mesa soils. 
Most of the acreage is made up of Chipeta soils. Only 
small remnants of Mesa soils remain. 

These soils are not suitable for cultivation. They sup- 
port a sparse cover of saltbush and scattered stands of 
galleta and squirreltail grasses. They are highly suscep- 
tible to erosion. (Capability unit VITs-2 nonirrigated) 

Chipeta-Persayo-Rance complex, 2 to 10 percent 
slopes (CIC).—-This complex is on hills and.ridges where 
Cretaceous shale beds that contain a large amount of 
crystalline calcium sulfate are near the surface. Typical 
Chipeta, Persayo, and Rance soils make up about equal 
parts of the complex. The largest areas are near the 
towns of Delta and Montrose. 

These soils are tilled only where they occur within 
fields containing other soils. They are highly susceptible 
to erosion and require careful management. (Capability 
unit VIIs-2 nonirrigated) 


Christianburg Series 


The soils of the Christianburg series are deep, well 
drained, and fine textured. They formed on alluvial 
fans, flood plains, and terraces in uniform, fine-textured, 
calcareous alluvium derived from olive and gray sedi- 
mentary rock. Soils of this series occur throughout the 
Area, but they are. most extensive in the valley of the 
Uncompahgre River, south and east of the town of Delta, 
and in the valley of the Gunnison River west of Delta. 

Christianburg soils have a light brownish-gray, granu- 
lar surface layer 4 to 6 inches thick. They have a light 
brownish-gray subsoil of calcareous clay or silty clay 
that has weak, blocky structure. The substratum, below 
a depth of 15 to 20 inches, is hght brownish-gray, cal- 
careous, massive clay or silty clay. Bedrock normally 
occurs at a depth of 60 inches or more. 

These soils are susceptible to erosion and piping. The 
organic-matter content is fairly low,.and the structure is 
unstable. 

Typical profile of Christianburg silty clay, 0.1 mile 
north of the southwest corner of the NW1,4 of sec. 36, 
T.51N.,R.10 W. (Montrose County) : 


A1—0 to 4 inches, silty clay; light brownish gray (2.5Y¥ 
6/2) when dry, dark grayish brown (2.5Y 4/2) when 
moist; strong, fine, granular structure; slightly hard 
when dry, friable when moist; very plastic when 
wet; calcareous; pH 8.2; clear, smooth boundary. 

C1—4 to 14 inches, silty clay; light brownish gray (2.5Y 
6/2) when dry, dark grayish brown (2.5Y 4/2) when 
moist; very weak, coarse, subangular blocky struc- 
ture; extremely hard when dry, firm when moist, 
very plastic when wet; calcareous; pH 8.2; gradual, 
smooth boundary. 

C2—14 to 60 inches, silty clay; light brownish gray (2.5Y 
6/2) when dry, dark grayish brown (2.5¥ 4/2) 
when moist; massive; extremely hard when dry, 
firm when moist, very plastic when wet; some minor 
strata of coarser textured material; calcareous; 
pH 8.2, 


Typically, the surface layer is clay or silty clay, but 
it is coarser textured in'some places where new material 
has been recently deposited. In some places and at 
variable depths, there is a weak accumulation of calcium 
carbonate. Locally, ternal drainage is slow, and there 


is commonly a strong accumulation of salts. Bedrock 
generally is at a depth of 60 inches or more. Locally, 
substrata of gravel or shale occur at a depth of 30 to 60 
inches. 

Christianburg soils are finer textured than Billings and 
Ravola soils, which they adjoin in many places. They 
are similar to Colona soils in many respects but have a 
less well developed solum. 

Big sagebrush, shadscale, fourwing saltbush, rabbit- 
brush, and: greasewood give these soils a brushy appear- 
ance. Western wheatgrass, galleta, alkali sacaton, and 
saltgrass make up the understory. In many places the 
vegetation now consists of greasewood and annual weeds. 
These soils are moderately productive, but their fine 
texture makes it difficult to till and to irrigate them. 
They are used as native range and as irrigated cropland. 

Christianburg silty clay, 0 to 2 percent slopes (CmA).— 
This sol occurs on flood plains and terraces and at the 
lower end of alluvial fans. It has a profile similar to 
the one described as typical of the Christianburg series. 
Tt is most extensive south and east of the town of Delta. 

If irrigated, this soil can be used successfully for tilled 
crops, but tillage is difficult at some seasons of the year 
because the surface layer is fine textured and infiltration 
is slow. Careful management is needed to overcome 
problems of poor drainage and salinity. This soil is 
susceptible to erosion, particularly gullying and piping. 
(Capability unit VIs-1 nommeutad ; IVs-1 irrigated) 

Christianburg silty clay, 2 to 8 percent slopes (CmC).— 
This soil occurs on small flood plains and alluvial fans. 
It has a profile similar to the one deseribed as typical of 
the Christianburg series. It is most extensive south and 
east of the town of Delta. 

This soil is tilled in a few places, but it is better suited 
to native range than to crops because of its slope and 
its fine texture. It is susceptible to erosion, particularly 
gullying. (Capability unit VITe-2 nonirrigated) 


Colona Series 


The soils of the Colona series are deep, moderately 
well drained, and mainly fine textured. They are grass- 
land soils that formed on flood plains and at the low end 
of alluvial fans in uniform, fine-textured, calcareous al- 
luvium derived mainly from sedimentary rocks. Soils 
of this series are moderately extensive in the Area. They 
occur mainly in the valley of the Uncompahgre River 
ue of Montrose and along the western border of the 
Area. 

Colona soils have a thin, light olive-brown surface 
layer of granular silty clay loam or clay 3 to 4 inches 
thick, They have a light yellowish-brown or light olive- 
brown, friable, fine-textured subsoil that has weak, pris- 
matic to angular blocky structure. The substratum, be- 
low a depth of 18 to 20 inches, is pale-olive or olive- 
brown, fine-textured, calcareous alluvium. Bedrock nor- 
mally occurs at a depth of 60 inches or more. 

These soils are only moderately susceptible to erosion. 
The organic-matter content is moclerate, and the structure 
is moderately stable. 

Typical profile of Colona clay, 0.3 mile east and 0.2 
mile south of the northwest corner of sec. 7, T. 47 N., 
R. 8 W. (Montrose County) : 
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A1—0 to 8 inches, clay; light olive brown (2.5Y 5/3) when 
dry, olive brown (2.5Y 4/3) when moist; moderate 
or strong, very fine, subangular blocky or granular 
structure; slightly hard when dry, friable when 
moist, very plastic when wet; noncaleareous; pH 
7.8; gradual, smooth boundary. 

B2—3 to 12 inches, silty clay; light yellowish brown (2.5Y 
6/3) when dry, light olive brown (2.5Y 5/3) when 
moist; very weak, coarse, prismatic structure break- 
ing to moderately strong, fine, angular blocky; ex- 
tremely hard when dry, friable when moist, very 
plastic when wet; few patchy clay films, princi- 
pally on vertical faces; weakly calcareous; pH 7.8; 
gradual, smooth boundary, 

B8ca—i2 to 18 inches, silty clay; pale olive (5Y 6/3) when 
dry, olive (6Y 5/3) when moist; weak, coarse, sub- 
angular blocky structure; extremely hard when ary, 
very firm when moist, very plastic when wet; some 
secondary calcium carbonate and calcium sulfate 
appearing as crystals and small concretions; caleare- 
ous; pH 8.0; gradual, smooth boundary. 

Clca—t8 to 36 inches, silty clay; pale olive (5Y 6/3) when 
dry, olive (SY 5/3) when moist; massive; extremely 
hard when dry, very firm when moist, very plastic 
when wet; moderate accumulations of caleium car- 
bonate and calcium sulfate appearing as crystals, 
concretions, and thin seams and streaks; calcareous; 
pH 8.0; gradual, smooth boundary. 

C2ca—8a6 to 60 inches +, silty clay; pale olive (BY 6/3) when 
dry, olive (5Y 5/3) when moist; massive; extremely 
hard when dry, very firm when moist, very plastic 
when wet; some accumulated calcium carbonate and 
calcium sulfate, but less than in Clca horizon; cal- 
careous; pH 8.2. 

The surface layer generally‘is clay, but it is silty clay 
or clay loam in places. Soluble salts occur on the surface 
in places where excess irrigation water has been per- 
mitted to accumulate. Normally, the structure of the 
subsoil is weak, but it is moderate in some places. The 
amount of secondary calcium carbonate and calcium 
sulfate varies, but there is always a distinct accumulation 
of these elements. Generally, bedrock occurs at a depth 
of 60 inches or more. Locally, the substratum is sand 
and gravel. 

In many places Colona soils are adjacent: to Christian- 
burg and Billings soils. Colona soils have a more strongly 
developed subsoil than Christianburg soils, and, unlike 
them, have a weak accumulation of secondary calcium 
carbonate. Colona soils are finer textured than Billings 
soils and have a more strongly developed solum. 

In their natural state, Colona soils support a good 
cover of western wheatgrass, muttongrass, and other 
high-quality grasses. They are productive and are used 
both as native range and as irrigated cropland. They 
are better suited to hay crops than to cultivated crops 
because their fine texture makes tillage difficult. 

Colona clay, 0 to 2 percent slopes {CoA).—This soil has 
a profile similar to the one described as typical of the 
Colona series. It is most extensive in the valley of the 
Uncompahgre River, south of the town of Montrose. 

This soil can be irrigated successfully if well managed, 
but improper irrigation causes it to become saline. This 
soil is better suited to alfalfa and native hay than to 
crops that require frequent tillage. It is not highly 
susceptible to erosion, but gullies. have formed in places. 
(Capability wnit VIs-1 nonirrigated; IIIs-1 irrigated) 

Colona clay, 2 to 8 percent slopes (CoC).—This soil is 
on flood plains and at the low end of alluvial fans. It 
has a profile similar to the one described as typical of 
the Colona series. It is most extensive in the valley 
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of the Uncompahgre River, south of the town of Mont- 
rose, 

If irrigated, this soil can be used successfully for tilled 
crops, but it is better suited to alfalfa and native hay. 
It is better drained and less likely to become saline than 
the less sloping Colona soils, but it is less suitable for 
irrigation and 1s more susceptible to erosion, particularly 
gullying. (Capability unit WIIe-2 nonirrigated; IVe-2 
irrigated) 

Colona clay, gravel substratum, 0 to 2 percent slopes 
(CsA).—This soil is on alluvial fans and terraces, generally 
at the margin of the flood plain where finer’ textured 
sediments have been deposited over coarser textured 
alluvium. The profile is similar to the one described as 
typical of the Colona series, but sand and gravel occur 
at a depth of 80 to 60 inches. The main areas border the 
Uncompahgre River, south and west of the town of Mont- 
rose. 

If irrigated, this soil can be used successfully for tilled 
crops, but it is better suited to hay crops because the 
surface layer and subsoil are fine textured. Because of 
its coarse-textured substratum, this soil has better sub- 
soil drainage than the other Colona soils in this Area. 
It is not likely to erode if well managed. (Capability 
unit VIs-1 nonirrigated; ITIs-1 irrigated) 


Doak Series 


The soils of the Doak series are deep, well drained, 
and mainly moderately fine textured. They are grass- 
land-forest soils on gently sloping and moderately slop- 
ing hillsides and mountain slopes. They formed in uni- 
form, moderately fine textured, calcareous parent material 
derived from a mixture of reworked glacial till and 
alluvium. Soils of this series are inextensive in the Area 
and occur principally in the southeastern part, east of 
the town of Colona, 

Doak soils have a grayish-brown, friable, granular 
surface layer 4 to 6 inches thick. They have a brown 
to dark-brown subsoil of heavy clay loam that is mod- 
erately well developed and has prismatic to subangular 
blocky structure. The substratum, which begins 18 to 
20 inches below the surface, is light-gray, pale-brown, 
or brown, moderately fine textured, calcareous local al- 
luvium derived from beds of glacial till and sedimentary 
rock. Immediately below the subsoil is a moderate ac- 
cumulation of secondary calcium carbonate. Normally, 
bedrock occurs at a depth of 60 inches or more. 

These soils are not highly susceptible to erosion. The 
organic-matter content is moderately high, and the 
structure is stable. 

Typical profile of Doak clay loam, 700 feet east and 
200 feet south of the center of sec. 8, T. 47 N., R. 8 W. 
(Montrose County): 

A1—O to 4 inches, light clay loam; brown (7.5YR 5/2) when 
dry, brown or dark brown (7.5YR 4/2) when moist; 
coarse, subangular blocky structure breaking to 
moderate to strong, granular; noncalcareous; pH 7.0; 
clear, smooth boundary. 

Bi—4 to 7 inches, clay loam; brown (7.5YR 5/3) when dry, 
brown or dark brown (7.5YR 4/3) when moist; 
weak, medium, prismatic structure breaking to mod- 
erate, fine, subangular blocky; hard when dry, fri- 
able when moist; thin, patehy clay films; noneal- 
careous; DH 7.0; clear, smooth boundary. 
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B2t—7 to 14 inches, heavy clay loam or silty clay loam; 
brown (7.5YR 5/3) when dry, brown or dark brown 
(7.5YR 4/3) when moist; moderate to strong, fine 
and medium, prismatic structure breaking to mod- 
erate to strong, fine and medium, angular and sub- 
angular blocky; very hard when dry, firm when 
moist; moderate, continuous clay films; noncalcare- 
ous; pH 7.2; clear, smooth boundary. 

B8ea—l14 to 18 inches, silty clay loam; light brown (7.5YR 
6/3) when dry, brown (7.5YR 5/3) when moist; 
weak to moderate, medium, subangular blocky struc- 
ture; very hard when dry, friable when moist; thin, 
patehy clay films; calcium carbonate concretions; 
calcareous; PH 7.8; gradual, smooth boundary. 

Clca—18 to 380 inches, silty clay loam; light gray (10YR 
7/2) when dry, brown (10YR 5/3) when moist; mas- 
sive; very hard when dry, friable when moist; much 
secondary calcium carbonate occurring as concre- 
tions, seams or streaks, and finely divided forms; 
calcareous; pH 8.0; gradual, smooth boundary. 

C2ca—30 to GO inches, silty clay loam; pale brown (10¥R 
6/3) when dry, brown (10¥R 5/3) when moist; mas- 
sive; very hard when dry, friable when moist; some 
secondary calcium carbonate but less than in the 
horizon above; calcareous; pH 8.0. 

This surface layer generally is light clay loam, but it 
is loam or silt loam in places. There may be a covering 
of stones and reck where Doak soils adjoin Cerro soils. 
The accumulation of secondary calcium carbonate nor- 
mally is moderate, but it: is strong in some places. Typi- 
cally, the depth to bedrock is 60 inches or more, though 
it may be less locally. 

In many places Doak soils occur just downslope from 
Cerro soils. They are calcareous nearer the surface than 
Cerro soils and have a lighter colored surface layer. 
Doak soils resemble Fruita soils but have a finer tex- 
tured subsoil. Compared with Woodrow soils, Doak 
soils have a more strongly developed solum, as evidenced 
by a distinct accumulation of silicate clay in the subsoil. 

In their natural state, Doak soils have a cover of 
western wheatgrass, junegrass, mountain-mahogany, and 
scattered trees. These soils are moderately productive 
if irrigated, but getting water to them is difficult because 
of their position on the landscape. 

Doak clay loam, 2 to 5 percent slopes (DoB)—This soil 
is on hillsides and mountainsides. It has a profile simi- 
lar to the one described as typical of the Doak series. 
Most, of the acreage is on foothills east of the town of 
Colona. 

If irrigated, this soil can be used successfully for 
tilled crops, but irrigation is difficult because of the slope 
and the position of this soil on the Jandscape. This soil 
is not highly susceptible to erosion. (Capability unit 
VIe-2 nonirrigated; [TTe-3 irrigated) 

Doak stony clay loam, 2 to 10 percent slopes (DsC).— 
This soil is on alluvial fans and hillsides. It has a pro- 
file similar to the one described as typical of the Doak 
series, but it has a mantle of stones and cobblestones 
washed from glacial till. It is most extensive on foot- 
hills east of the town of Colona. 

Because of the slope and the stones, this soil is better 
suited to range than to cultivated crops. The vegetation 
consists of western wheatgrass and scattered trees. This 
soil is not highly susceptible to erosion. (Capability unit 
VIIs-1 nonirrigated) 


Fruita Series 


The soils of the Fruita series are deep, well drained, 
and medium textured or moderately fine textured. They 
are grassland soils that formed on alluvial fans in uni- 
form, medium-textured, calcareous alluvium weathered 
from sedimentary rock, mainly sandstone. Soils of this 
series are moderately extensive in this Area. They are 
mainly north and west of the town of Montrose. 

Fruita soils have a pinkish-gray, friable, granular sur- 
face layer 4 to 5 inches thick. They have a weakly de- 
veloped subsoil of brown or dark-brown loam or clay 
loam that has prismatic and blocky structure. The sub- 
stratum, which begins at a depth of 18 to 20 inches, is 
brown or light-brown, calcareous loam or clay loam. 
Weak accumulations of secondary calcium carbonate oc- 
cur in the lower part of the subsoil and the upper part 
of the substratum. Bedrock normally occurs at a depth 
of 60 inches or more. 

These soils are susceptible to erosion unless protected. 
The organic-matter content is moderately low, and the 
structure is moderately stable. 

Typical profile of Fruita loam, 150 feet west and 50 
feet south of the northeast corner of sec. 2, T. 48 N., 
Rk. 10 W. (Montrose County) : 


A1l—0O to 4 inches, light loam; pinkish gray (7.5YR 6/2) 
when dry, brown or dark brown (7.5YR 4/2) when 
moist; moderate, fine, granular structure; slightly 
hard when dry, very friable when moist; noncal- 
careous; pH 7.8; gradual, smooth boundary. 

B2t—4 to 13 inches, heavy loam; brown (7.5YR 5/2) when 
dry, brown or dark brown (7.5YR 4/2) when moist; 
moderate, fine, prismatic structure breaking to mod- 
erate to strong, fine, subangular blocky; hard when 
dry, friable when moist; many, thin, patchy clay 
films; noncaleareous; pH 7.8; gradual, smooth bound- 


ary. 

B8ca—18 to 18 inches, loam; pinkish gray (7.5YR 6/2) when 
dry, brown or dark brown (7.5YR 4/2) when moist; 
weak to moderate, medium, subangular blocky struc- 
ture; hard when dry, very friable when moist; a few, 
thin, patchy clay films; weak accumulation of second- 
ary calcium carbonate concretions; calcareous; pH 
8.0; gradual, smooth boundary. 

Clca—18 to 26 inches, loam; light brown (7.5YR 6/4) when 
dry, brown (7.5YR 5/4) when moist; massive; hard 
when dry, very friable when moist; weak to mod- 
erate accumulation of secondary calcium carbonate 
eoneretions; calcareous; pH 8.2; gradual, smooth 
boundary. 

26 to 60 inches, loam or gravelly loam; light brown 
(75YR 6/4) when dry, brown (7.5YR 5/4) when 
moist; massive; hard when dry, very friable when 
moist; weak accumulation of secondary calcium car- 
bonate concretions; 10 to 20 percent gravel. 


Typically, the surface layer is ]oam, but it is clay loam 
in a few places. The horizons of calcium carbonate accu- 
mulation are distinct, although the content of calcium 
carbonate varies. In some places gravel and channery 
fragments of sandstone occur throughout the profile. 

Fruita soils adjoin Woodrow soils. They are better 
developed, as evidenced by the distinct accumulation of 
silicate clay, which Woodrow soils lack. Fruita soils 
are similar to Bostwick soils but lack the high content 
of mica, which is characteristic of those soils, and have 
a less well developed subsoil.- In some places Fruita soils 
occur with Mesa soils, which lack a gravelly substratum. 

In their natural state, Fruita soils support a cover 
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of galleta, blue grama, big sagebrush, snakeweed, and 
some pinyon. They are moderately productive and are 
suited to most of the common tilled crops. 

Fruita loam, 0 to 2 percent slopes (FaA).—This soil is 
on alluvial fans and upland slopes. It has a profile 
similar to the one described as typical of the Fruita series. 
The largest acreage in this Area is west of the town of 
Montrose. 

The natural cover consists of galleta, blue grama, 
snakeweed, and scattered pinyon. If irrigated, this soil 
can. be used successfully for alfalfa, small grain, sugar 
beets, and orchard fruits. It is moderately susceptible to 
erosion. (Capability unit VIe-1 nonirrigated; I-1 irri- 
gated) > 

Fruita clay loam, 5 to 10 percent slopes (FoC).—This 
soil is on alluvial fans and upland slopes. It has a pro- 
file similar to the one described as typical of the Fruita 
series, but the surface layer is somewhat finer textured. 
Most of it is north of the town of Montrose. 

This soil can be irrigated and used for tilled crops, 
but it is better suited to hay crops. The slope makes it 
less suitable for irrigation than Fruita loam, 0 to 2 per- 
cent slopes. This soil is moderately susceptible to erosion. 
(Capability unit VIe-1 nonirrigated; [Ve irrigated) 


Fruitland Series 


The soils of the Fruitland series are deep, well drained, 
and moderately coarse textured or moderately fine tex- 
tured. They are grassland soils that formed on alluvial 
fans in uniform, moderately coarse textured, calcareous 
alluvium derived from sedimentary rock and old Pleisto- 
cene alluvium. Soils of this series are moderately exten- 
sive in this Area, principally in the southwestern part, 
west of the town of Montrose. 

Fruitland soils have a brown or light brownish-gray, 
granular surface layer 6 to 8 inches thick. They have a 
subsoil of light-brown fine sandy loam that has weak 
structure. The substratum, below a depth of 15 to 16 
inches, is pink or brown, calcareous, friable fine sandy 
loam. Normally, the depth to bedrock is 60 inches or 
more, 

The organic-matter content of these soils is moderately 
high, and the structure is moderately stable. Unpro- 
tected areas are susceptible to wind erosion. 

Typical profile of Fruitland fine sandy loam, 300 feet 
east and 200 feet north of the southwest corner of the 
SEY, of sec. 5, T. 49 N., R. 10 W. (Montrose County) : 

Al—0 to G6 inches, fine sandy loam; light brownish gray 
(1LOYR 6/2) when dry, dark grayish brown (10YR 
4/2) when moist; moderate, fine, granular struc- 
ture; soft when dry, very friable when moist; cal- 
careous; pH 8.0; clear, smooth boundary. 

AC—6 to 12 inches, fine sandy loam; light brown (7.5¥R 6/3) 
when dry, brown or dark brown (7.5YR 4/3) when 
moist; weak, medium, subangular blocky structure; 
slightly hard when dry, very friable when moist; 
calcareous; pH 8.0; clear, smooth boundary. 

C—12 to 60 inches +, fine sandy loam; pink (7.5YR 7/4) 
when dry, brown (7.5YR 5/4) when moist; massive; 
slightly hard when dry, very friable when moist; 
calcareous; pH 8.0. 

Typically, the surface layer is fine sandy loam, but it 
is finer textured in some places. Although these soils 
normally are free of stone, areas that are adjacent to 


AREA, COLORADO 17 
mesas are capped with gravelly and cobbly Pleistocene 
deposits, have a mantle of stones and cobblestones, or 
have some stones and cobblestones throughout the pro- 
file. Figure 10 shows a typical area of Fruitland soils. 


Fruitland soils have a coarser textured subsoil and 
substratum than Genola soils, which they adjoin in many 


places. They are similar to Billings soils and Ravola 
soils but are redder and coarser textured. 

In their natural state, Fruitland soils support a fair 
cover of needle-and-thread, three-awn, cactus, and blue 
grama. They are productive if irrigated. Many areas 
are used for orchards. 

Fruitland fine sandy loam, 0 to 2 percent slopes 
(FrA)—This soil is on alluvial fans. It hasa profile similar 
to the one described as typical of the Fruitland series. 
It is most extensive west of the town of Montrose. 

This soil is well suited to orchards. It can be used 
successfully for tilled crops. If unprotected it is mod- 
erately susceptible to wind erosion. (Capability unit 
Vie-1 nonirrigated; Ile-2 irrigated) 

Fruitland fine sandy loam, 2 to 5 percent slopes 
{FrB).—This soil is on alluvial fans. It has a profile similar 
to the one described as typical of the Fruitland series. 
It is most extensive in the valley along the Uncompahgre 
River, west of the town of Montrose. 

This soil can be used successfully for tilled crops. Row 
crops and orchards can be irrigated easily. This soil is 
moderately susceptible to erosion. (Capability unit VIe-1 
nonirrigated ; [TTe—4 irrigated) 

Fruitland sandy clay loam, 0 to 2 percent slopes 
(FsA).—This soil ig on alluvial fans. Except for thesandy 
clay loam surface layer, which is 12 to 15 inches thick, 
the profile is similar to the one described as typical of 
the Fruitland series. Most of the acreage is in the west- 
ern third of the Area, mainly in the valley along the 
Uncompahgre River. 

This soil can be used successfully for tilled crops and 
is particularly well suited to orchards. It is only mod- 
erately susceptible to erosion. (Capability unit VIe-1 
nonirrigated; [le-2 irrigated) 

Fruitland sandy clay loam, 2 to 5 percent slopes 
(FsB).—This soil is on alluvial fans. Except for the sandy 
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clay loam surface layer, which is 12 to 15 inches thick, 
the profile is similar to the one described as typical of 
the Fruitland series. This soil is in the western third 
of the Area. 

This soil can be used successfully for tilled crops and is 
especially well suited to orchards. It is more difficult to 
irrigate than Fruitland sandy-clay loam, 0 to 2 percent 
slopes. It is moderately susceptible to erosion. (Cap- 
ability unit VIe-1 nonirrigated; [ITe-4 irrigated) 

Fruitland sandy clay loam, stony substratum, 0 to 2 
percent slopes (FtA}.—This soil is on alluvial fans. It has 
a profile similar to the one described as typical of the 
Fruitland series, but the surface layer is sandy clay 
loam, 12 to 15 inches thick, and a substratum of very 
gravelly and stony fine sandy loam occurs at a depth of 
30 to 60 inches. This soil occurs in the western third 
of the Area, mainly in the valley of small tributary 
streams of the Uncompahgre River. 


This soil can be used successfully for tilled crops. Be- 


cause of its stony substratum, it tends to be droughty 
and requires frequent light irrigations. It is moderately 
susceptible to erosion. (Capability unit VIe-1 nonirri- 
gated; ITIs-2 irrigated) 

Fruitland sandy clay loam, stony substratum, 2 to 5 
percent slopes (Fi8)—This soil is on alluvial fans. It has 
a profile similar to the one described as typical of the 
Fruitland series, but the surface layer is sandy clay loam, 
12 to 15 inches thick, and a substratum of very gravelly 
and stony fine sandy loam occurs at a depth of 30 to 60 
inches. Most of the acreage is in the western third of 
the Area, in the valley of small tributary streams of the 
Uncompahgre River. 

This soil can be used successfully for tilled crops. Be- 
cause of its coarse-textured substratum, this soil holds 
less available water than other Fruitland soils and re- 
quires frequent light irrigations. It is moderately suscep- 
tible to erosion. (Capability unit VIe-1 nonirrigated; 
TTTIe-1 irrigated) 


Genola Series 


The soils of the Genola series are deep, well drained, 
and mainly moderately fine textured. They are grass- 
land soils that formed on alluvial fans in uniform, cal- 
careous, medium-textured alluvium derived, primarily 
from sedimentary rock. Soils of this series are exten- 
sive throughout the Area, but the largest acreage is in 
the western third. 

Genola soils have a brown or grayish-brown, friable, 
granular surface layer 4 to 6 inches thick. They have 
a subsoil! of brown or dark-brown, calcareous clay loam 
that is massive or has weak, subangular blocky struc- 
ture. The substratum, below a depth of 15 to 20 inches, 
is brown, calcareous loam. Normally, the depth to bed- 
rock is 60 inches or more. 

These soils are susceptible to erosion. The organic- 
matter content is moderately low, and the structure is 
only moderately stable. 

Typical profile of Genola clay loam, 200 feet east and 
50 feet south of the northwest corner of sec. 28, T. 50 N., 
R. 11 W. (Montrose County) : 

Al—0O to 4 inches, light clay loam; light brownish gray 


(1OYR 6/2) when dry, dark grayish brown (10YR 
4/2) when moist; moderate, medium, granular struc- 


ture; slightly hard when dry, very friable when 
moist; caleareous; pH 8.0; clear, smooth boundary. 

AC—4 to 10 inches, clay loam; light brown (7.5YR 6/3) when 
dry, brown or dark brown (7.5YR 4/3) when moist; 
weak, medium, subangular blocky structure; hard 
when dry, very friable when moist; calcareous; 
pH 8.0; gradual, smooth boundary. 

C1—10 to 60 inches, loam; light brown (7.5YR 6/3) when 
dry, brown (7.5YR 5/3) when moist; massive; hard 
when dry, very friable when moist; calcareous; pH 

The surface layer generally is light clay loam, but in 
some areas the texture is loam throughout. In some 
places there are strata of fine sandy loam in the sub- 
stratum, and in others, weak accumulations of secondary 
calcium carbonate. In low areas where irrigation water 
has been allowed to accumulate, Genola soils have be- 
come weakly or moderately saline. 

Genola soils have a coarser textured subsoil and sub- 
stratum than Woodrow soils, which they adjoin in many 
places. Their solum is not so well developed as that of 
Fruita soils, which have a distinct accumulation of sih- 
cate clay in the subsoil. Genola soils have a finer tex- 
tured subsoil and substratum than Fruitland soils, which 
they adjoin in a few places. They closely resemble 
Ravola soils but are redder. 

In their natural state, Genola soils support a cover 
of blue grama, galleta, western wheatgrass, and sage. 
Tf irrigated, they are productive and are suited to most 
of the crops grown in the Area. Many areas are used 
for orchards. 

Genola clay loam, 0 to 2 percent slopes (GeA)—This 
soil is at the lower end of alluvial fans. ‘It has a profile 
similar to the one described as typical of the Genola 
series, The total acreage in this Area is large, and most 
of it is along the western border of the Area, north and 
west of the town of Montrose. 

In its natural state, this soil has a good cover of blue 
gama, galleta, western wheatgrass, and sage. If irri- 
gated and carefully managed, it can be used success- 
fully for tilled crops. Many areas are used for orchards. 
This soil is only slightly susceptible to erosion. (Capa- 
bility unit VIe-1 nonirrigated; I-1 irrigated) 

Genola clay loam, 2 to 5 pereent slopes (GeB)——This 
soil occurs on alluvial fans. It has a profile similar to 
the one described as typical of the Genola series. In- 
cluded in mapping were small areas of Fruita and Wood- 
row soils. This soil is mainly west of the town of Mont- 
rose. 

This soil has a native cover of blue grama, galleta, 
western wheatgrass, and sage. Under irrigation it can 
be used successfully for crops suited to the Area. Or- 
chards do well. This soil is moderately susceptible to 
erosion. (Capability unit VIe-1 nonirrigated; TITe-1 
irrigated) 

Genola clay loam, saline, 0 to 2 percent slopes (GsA).— 
This soil occurs in slightly concave areas at the lower 
end of alluvial fans. It has a profile similar to the one 
described as typical of the Genola series. Irrigation 
water has been allowed to accumulate, and as a result, 
soluble salts have accumulated on the surface and in 
the uppermost 4 or 5 inches of the profile. The salts on 
the surface appear as a weak, light-gray or white crust. 
The acreage is mainly along the Uncompahgre River, 
north and west of the town of Montrose. 
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This soil is unproductive or only moderately ‘pro- 
ductive, depending on the concentration of soluble salts. 
The native cover consists of poor-quality salt-tolerant 
grass. Some areas are tilled but with only moderate 
success. Salt-tolerant crops do best. This soil is not 
susceptible to erosion, except where runoff from higher 
areas crosses it and causes gullying. (Capability unit 
ViIs-L nonirrigated; ITIs—3 irrigated) 


Gullied Land 


Gullied land (Gu) oceurs in and along small drainage- 
ways where runoff has concentrated and cut into the 
soils (fig. 11). Deep gullies dominate the landscape 
and largely control use. This land type occurs through- 
out the Area. 


Figure 11,—An area of Gullied land along drainageways in Billings 
and Christianburg soils. 


Gullied land is of little use except as native range. 
Even this use is limited because the gullies prevent free 
movement of animals and the vegetation is sparse. 
(Capability unit VIITes-1 nonirrigated) 


Hinman Series 


The soils of the Hinman series are deep, well drained 
or moderately well drained, and moderately fine tex- 
tured or fine textured. They formed on alluvial fans 
and valley side slopes in moderately uniform, calcareous 
old alluvium derived from many kinds of sedimentary 
and crystalline rock. Soils of this series are most exten- 
sive west and south of the town of Delta and west of the 
town of Montrose. The total acreage is moderate. 

Hinman soils have a light brownish-gray or: dark 
grayish-brown, friable, granular surface layer 4 to 6 
inches thick. They have a light brownish-gray to gray- 
ish-brown, moderately well developed subsoil of clay 
loam or clay that has moderate prismatic and blocky 
structure. The substratum, below a depth of 18 or 20 
inches, is pinkish-gray or brown, calcareous gravelly 
loam or clay loam. A. moderate accumulation of second- 
ary calcium carbonate occurs in the lower part of the 
subsoil and the upper part of the substratum. Typically, 
the depth to bedrock is 60 inches or more. Below a 
depth of 20 or 30 inches, the content of gravel rapidly 
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increases, and in some areas it is more than 50 percent 
below a depth of 40 inches. 

These soils are not highly susceptible to erosion. The 
organic-matter content is moderately high, and the 
structure is stable. 

Typical profile of Hinman clay loam, 0.1 mile east 
and 100 feet south of the center of sec. 86, T. 49 N., R. 
10 W. (Montrose County) : 

Al1—O to 4 inches, light clay loam; light brownish gray 
(10OYR 6/2) when dry, dark grayish brown’ (10YR 
4/2) when moist; moderate, medium, granular struc- 
ture; hard when dry, very friable when moist; non- 
calcareous; pH 7.8; clear, smooth boundary. 

B2t-—4 to 12 inches, heavy clay loam or light clay; light 
brownish gray (10YR 6/2) when dry, dark grayish 
brown (10YR 4/2) when moist; moderate, fine, pris- 
matie structure breaking to moderate or strong, 
fine, angular and subangular blocky; extremely 
hard when dry, firm when moist, very plastic when 
wet; thin, nearly continuous clay films; weakly cal- 
careous: pH 7.8; gradual, smooth boundary. 

B8ca--12 to 19 inches, light clay loam; pinkish gray (7.5YR 
6/2) when dry, brown (7.5YR 5/2) when moist; 
weak to moderate, fine, prismatic structure break- 
ing to moderate, fine, subangular blocky; very hard 
when dry, friable when moist; thin, patchy clay 
films; weak accumulation of secondary calcium 
carbonate concretions; calcareous; pH 8.0; gradual, 
smooth boundary. 

Clca—19 to 29 inches, heavy loam; pinkish gray (7.5YR 
6/2) when dry, brown (7.5YR 5/2) when moist; 
massive; hard when dry, very friable when moist; 
moderate accumulation of secondary calcium car- 
bonate occurring as concretions or streaks and in 
seams; calcareous; pH 8.2 gradual, smooth bound- 
ary. 

C2ca—29 to 60 inches +, gravelly loam; pinkish gray (7.5YR 
6/2) when dry, brown (7.5YR 5/2) when moist; 
massive; hard when dry, friable when moist; gravel 
makes up 20 to 30 percent of upper part and as much 
as 50 to 60 percent of Jower part: weak accumula- 
tion of secondary calcium carbonate occurring as 
concretions and as coatings on gravel; calcareous; 
pH 8.2. 

The surface layer normally is clay loam, but in places 
it is so thin that clay turned up from the subsoil in till- 
age predominates to a depth of 6 or 7 inches. Typi- 
cally, the accumulation of secondary calcium carbonate 
is moderate in the lower part of the subsoil and in the 
substratum, but it is strong in some profiles. The amount 
of gravel varies. Gravel occurs throughout the profile - 
in some places and nearly everywhere increases in amount 
downward. 

Hinman soils have a finer textured subsoil than Mesa 
soils, which they adjoin in many places, and normally 
have a weaker accumulation of secondary calcium car- 
bonate. Hinman soils have a coarser textured and more 
eravelly substratum than Colona soils, which lack a 
distinet accumulation of silicate clay in the subsoil. They 
have a finer textured subsoil and somewhat more gravel 
in the substratum than Mack soils, with which they 
occur. 

Shadscale, snakeweed, big sagebrush, galleta, Indian 
ricegrass, blue grama, and needle-and-thread are the 
principal plants. These soils are productive. They are 
used as native range or, if irrigation water is available, 
as cropland. 

iHinman elay loam, 0 to 2 percent slopes (HcA).—This 
soil is on old alluvial fans. It has a profile similar to 
the one described as typical of the Hinman series. It is 
extensive throughout the western half of the Area. 
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This soil can be used successfully for tilled crops if 
irrigation water is available, but it requires careful man- 
agement under irrigation because the subsoil is fine tex- 
tured. This soil is not highly susceptible to erosion. 
(Capability unit VIe-1 nonirrigated; Hs-1 irrigated) 


Luhon Series 


The soils of the Luhon series are deep, well drained, 
and moderately fine textured. They are grassland soils 
that formed on alluvial fans in uniform, strongly cal- 
careous alluvium derived from sedimentary rock. Soils 
of this series are moderately extensive in the Area. The 
largest acreage is in Bostwick Park. — 

TIuhon soils have a light brownish-gray to grayish- 
brown, friable, granular surface layer 3 to 5 inches thick. 
They have a light-brown subsoil that is moderately fine 
textured and calcareous and has weak, prismatic or sub- 
angular blocky structure. The substratum, below a depth 
of 8 to 12 inches, is pinkish-white, very strongly calcare- 
ous loam or clay loam. These soils have strong con- 
centrations of secondary calcium carbonate in the upper- 
most 30 inches. Normally, the depth to bedrock is 60 
inches or more. 

These soils are highly susceptible to erosion. The or- 
ganic-matter content is fairly low, and the structure is 
unstable. 

Typical profile of Luhon clay loam, one-fourth mile 
east. and 400 feet north of the center of sec. 15, T. 49 
N., R. 8 W. (Montrose County) : 

Al—0 to 38. inches, light clay loam; light brownish gray 
(LOYR 6/2) when dry, dark grayish brown (10YR 
4/2) when moist; moderate, fine, granular structure ; 
slightly hard when dry, very friable when moist; 
ealeareous; pH 8.0; gradual, smooth boundary. 

AC—3 to 8 inches, light clay loam; light brown (7.5YR 6/3) 
when dry, brown or dark brown (7.5YR 4/3) when 
moist; weak to moderate, medium, prismatic struc- 
ture breaking to weak to moderate, medium, sub- 


angular blocky; hard when dry, very friable when 
moist; caleareous; pH 8.0; gradual, smooth bound- 


ary. 

Clca—8 to 30 inches, light clay loam; pinkish white (7.5YR 
8/2) when dry, pinkish gray (7.5YR 6/2) when 
moist; massive; hard when dry, friable when moist ; 
strong accumulation of secondary calcium carbon- 
ate, principally in finely divided forms; calcareous; 
pH 8.2; gradual, smooth boundary. 

C2cea—30 to 60 inches, light clay loam; pinkish gray (7.5YR 
7/2) when dry, brown (7.5YR 5/2) when moist; 
massive; very hard when dry, friable when moist; 
moderate accumulation of secondary calcium car- 
bonate, principally as concretions and in thin seams 
and streaks; 10 to 15 percent of horizon may be 
stones and cobblestones; calcareous; pI 8.2. 


On the surface in some places is a scattering of gravel 
and cobblestones derived from adjacent areas of glacial 
till. The depth to the maximum accumulation of second- 
ary calcium carbonate generally is between 8 and 16 
inches. 

Luhon soils are redder than Billings soils, which lack 
a strong concentration of secondary calcium carbonate. 
Luhon soils resemble Genola soils, which also lack a 
strong concentration of secondary carbonate. Luhon 
soils have a stronger concentration of calcium carbonate 
than Fruita soils but, unlike those soils, lack a distinct 
accumulation of silicate clay minerals. 

In their natural state, Luhon soils have a fair cover 
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of blue grama, galleta, western wheatgrass, and sage. 
They can be irrigated successfully and used for suitable 
crops. 

Luhon clay loam, 2 to 5 percent slopes (LcB)—This soil 
is at the lower end of alluvial fans. It has a profile 
similar to the one described as typical of the Luhon 
series, All the acreage is in the western part of Bostwick 
Park. 

This soil supports a fair cover of blue grama, galleta, 
western wheatgrass, and sage. It can be tilled with 
moderate success if irrigation water is available. This 
soil is highly susceptible to erosion. (Capability unit 
Vie-2 nonirrigated; ITTe~3 irrigated) 

Luhon clay loam, 5, to 10 percent slopes (lcC).—This 
soil is on alluvial fans. It has a profile similar to the 
one described as typical of the Luhon series. Most of 
the acreage is in the western part of Bostwick Park. 

This soil has a fair cover of blue grama, galleta, west- 
ern wheatgrass, and sage. It can be tilled with moderate 
success if irrigation water is available, but it is some- 
what less suitable for crops than Luhon clay loam, 2 to 
5 percent slopes. Irrigated pasture crops or other close- 
growing crops are better suited. If unprotected, this 
soil is highly susceptible to erosion, particularly gully 
erosion. (Capability unit VIe-2 nonirrigated; [Ve-2 
irrigated) 

Luhon gravelly clay loam, 5 to 10 percent slopes 
(LgC).—This soil is on alluvial fans, generally adjacent to 
areas of glacial till or in areas from which till has been 
removed. The profile is similar to the one described as 
typical of the Luhon series, but a mantle of gravel covers 
the surface. The largest areas are on the western slopes 
in Bostwick Park. 

This soil supports a fair cover of blue grama, galleta, 
western wheatgrass, and sage. It can be tilled if irri- 
gated, but the gravel interferes with tillage, is hard on 
farm machinery, and decreases yields to some extent. 
This soil is susceptible to erosion but is somewhat less 
susceptible than the nongravelly Luhon soils on slopes 
of 5 to 10 percent. (Capability unit VIe-2 nonirrigated; 
IVe-2 irrigated) 

Luhon stony clay loam, 5 to 10 percent slopes (lsc) — 
This soil is on alluvial fans and valley side slopes and 
generally is adjacent to areas of glacial till or in areas 
from which till has been largely removed. The profile is 
similar to the one described as typical of the Luhon 
series, but stones and boulders are on the surface. All 
of this soil is on the western slopes in Bostwick Park. 

This soil has a fair cover of western wheatgrass, june- 
grass, sage, and blue grama. Because of the stones, it is 
generally unsuitable for cultivation. It is tilled only 
where it occurs as small areas within fields of tilled soils. 
It is moderately susceptible to gullying, and some areas 
are severely cullied. (Capability unit VITs-1 nonirri- 
gated) 

Luhon and Travessilla soils (lt| —These soils are at the 
upper end of alluvial fans and on side slopes. The pro- 
file of the Luhon soil is similar, to the one described as 
typical of the Luhon series, and the profile of the Traves- 
silla soil is similar to the one described as typical of the 
Travessilla series. In some places sandstone bedrock 
occurs at or near the surface, and in other places the 
surface is mantled with stones and boulders. The Tra- 
vessilla soil, which is shallow, is closer to the areas of 
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exposed bedrock than the Luhon soil, which is deep. 
The slope range is % to 10 percent. These soils are in 
Bostwick Park. 

These soils are suitable only for native range. They 
have a fair cover of western wheatgrass, junegrass, brush, 
sage, and juniper. This cover is somewhat better on 
the Luhon soil than on the Travessilla soil. Because of 
the fairly large amount of water that runs off, gully 
erosion is a hazard, not only to these soils but also to 
soils downslope. (Capability unit VIIs-1 nonirrigated) 


Mack Series 


The soils of the Mack series are deep, well drained, 
and moderately fine textured. They formed on upland 
slopes and old alluvial fans in uniform, calcareous old 
alluvium derived principally from sandstone. Soils of 
this series are moderately extensive in the Area, princi- 
pally in the western third. 

Mack soils have a pale-brown or brown, friable, granu- 
lar surface layer 3 to 4 inches thick. They have a light- 
brown or brown, moderately well developed B2t horizon’ 
of sandy clay loam that has moderate, prismatic to sub- 
angular blocky structure. The substratum, below a depth 
of 15 or 16 inches, is light-brown or brown, calcareous 
loam or sandy clay loam that has some channery frag- 
ments of sandstone in the lower part. Strong accumula- 
tions of secondary calcium carbonate occur in the lower 
part of the subsoil and in the upper part of the sub- 
stratum. 

These soils are moderately susceptible to erosion. The 
organic-matter content is moderately high, and the struc- 
ture is unstable. 

Typical profile of Mack clay loam, 480 feet east of the 
southwest corner of the NW of sec. 20, T. 51 N., R. 
11 W. (Delta County) : 


Ai—0 to 4 inches, light clay loam; pale brown (10YR 6/3) 
when dry, brown or dark brown (10YR 4/8) when 
moist; moderate, fine, granular structure; slightly 
hard when dry, very friable when moist; weakly 
calcareous; pH 7.8; clear, smooth boundary. 

B2t—4 to 12 inches, sandy clay loam; light brown (7.5YR 
6/4) when dry, brown or dark brown (7.5YR 4/4) 
when moist; moderate, medium, prismatic structure 
breaking to moderate, medium, subangular blocky; 
hard when dry, very friable when moist; thin, patchy 
clay films; about 2 percent of horizon is fragments 
of sandstone; weakly calcareous; pH 7.8; clear, 
smooth boundary. 

B8ca—12 to 16 inches, loam; light brown (7.5Y¥R 6/4) when 
dry, brown. (7.5YR 5/4) when moist; weak, medium, 
subangular blocky structure; hard when dry, very 
friable when moist; weak accumulation of secondary 
calcium carbonate concretions; about 2 percent of ° 
horizon is fragments of sandstone; calcareous; pH 
8.2; clear, smooth boundary. 

Clca—16 to 24 inches, loam; white (10YR 8/2) when dry, 
very pale brown (10YR 7/3) when moist; massive; 
hard when dry, very friable when moist; strong 
accumulation of secondary calcium carbonate, prin- 
cipally in finely divided forms; about 5 percent of 
horizon is fragments of sandstone; calcareous; pH 
8.2; gradual, smooth boundary. 

C2ca—24 to GO inches, channery sandy clay loam; light brown 
(7.5YR 6/4) when dry, brown (7.5YR 5/4) when 
moist; massive; hard when dry, friable when moist; 
about 15 percent of horizon is fragments of sand- 
stone; moderate accumulation of secondary calcium 
carbonate, principally concretions; calcareous; pH 
8.2. 
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Mack soils typically have a surface layer of loam or 
fine sandy loam, but the surface layer is so thin in this 
Area that clay loam from the subsoil makes up most of 
the uppermost 7 inches. These soils typically are weakly 
calcareous, but in some places they are noncaleareous to 
a depth of 8 to 12 inches. In most places there is only 
a scattering of gravel in the surface layer and subsoil, 
but where Mack soils are adjacent to Mesa soils, they have 
a mantle of gravel anc cobblestones in places. Although 
the lower part of the substratum generally is 10 to 15 
percent sandstone fragments, in some places there are 
few or no fragments. 

Mack soils adjoin Mesa soils in many places. They 
lack the very gravelly substratum that is typical of Mesa 
soils, They resemble Orchard soils, but the parent ma- 
terial of Mack soils contained little or no material de- 
rived from basalt or from ferromagnesian minerals. In 
addition, Mack soils have a distinct. accumulation of sili- 
cate clay, which Orchard soils lack. Mack soils are similar 
to Doak soils but, unlike those soils, have a strong accumu- 
lation of secondary calcium carbonate in the lower sub- 
soil and upper substratum. 

The native vegetation consists of shadscale and a 
soattered stand of big sagebrush, rabbitbrush, snakeweed, 
galleta, blue grama, and pricklypear. These soils are 
productive. If irrigated and carefully managed, they 
are suited to all the commonly grown crops. 

‘Mack clay loam, 0 to 2 percent slopes (MaA).—-This soil 
is on uplands and old alluvial fans. It has a profile 
similar to the one described as typical of the Mack series. 
The largest acreage is in the western third of the Area. 

This soil can be tilled successfully if irrigation water 
is available. It is only moderately susceptible to erosion. 
(Capability unit Vle-1 nonirrigated; [Te—1 irrigated) 

Mack clay loam, 2 to 5 percent slopes (Mc8).—This soil 
is on upland slopes and old alluvial fans. It has a pro- 
file similar to the one described as typical of the Mack 
series. Most of the acreage is in the western third of 
the Area. 

This soil is suited to tilled crops and produces good 
yields of suitable crops if well managed. It is more 
difficult to irrigate than Mack clay loam, 0 to 2 percent 


slopes. Tt is moderately susceptible to erosion if poorly 
managed. (Capability unit VIe-1 nonirrigated; [TIe-1 
irrigated) 


Mack clay loam, 5 to 10 percent slopes (MaC).—This 
soil is on upland slopes and old alluvial fans. It has 
a profile similar to the one described as typical of the 
Mack series, but the surface layer and subsoil generally 
are thinner. This soil is mainly in the western third 
of the Area. 

Because of the slope, this soil is difficult to irrigate 
and is better suited to native range than to tilled. crops. 
Tt is moderately susceptible to erosion, particularly 
gully erosion. (Capability unit Vie-1 nonirrigated; 
I[Ve-2 irrigated) 

Mack gravelly clay loam, 0 to 2 percent slopes 
(MgA}.—This soil is on alluvial fans, generally near Mesa 
soils, from which it has received gravelly material. The 
profile is similar to the one described as typical of the 
Mack series, but the surface layer is 15 to 40 percent 
gravel and cobblestones. The largest acreage is in the 
northwestern part of the Area. 
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This soil generally is used as native range unless it 
occurs within fields of tilled soils. Tillage is difficult 
because of the gravel and cobblestones. Some areas can- 
not be tilled unless gravel and cobblestones are removed. 
This soil is moderately susceptible to erosion if poorly 
managed. (Capability unit VIe-1 nonirrigated; ITIs-2 
irrigated } 


Menoken Series 


The soils of the Menoken series are moderately deep, 
well drained or moderately well drained, and moderately 
fine textured. They formed on upland slopes and at 
the upper end of alluvial fans in uniform, calcareous 
parent material weathered residually from the under- 
lying shale and siltstone. Soils of this series are mod- 
erately extensive in the Area, mainly east and south of 
the town of Olathe. 

Menoken soils have a light brownish-gray or grayish- 
brown, friable, granular surface layer 4 to 5 inches thick. 
They have a heht yellowish-brown or light olive-brown, 
moderately fine textured subsoil that has weak, prismatic 
structure or moderate, subangular blocky structure. The 
substratum, below a: depth of 14 to 18 inches, is Jight 
brownish-gray, calcareous clay loam. A weak accumula- 
tion of secondary calcium carbonate occurs in the lower 
part of the subsoil and in the upper part of the substra- 
tum. The depth to bedrock ranges from 18 to 40 inches. 

These soils are highly susceptible to erosion, particu- 
larly gully erosion. The organic-matter content is low, 
and the structure is unstable, 

Typical profile of Menoken clay loam, 1,200 feet east 
and one-fourth mile north of the center of sec. 11, T. 50 
N., R. 10 W. (Montrose County) : 


Al—O to 5 inches, light clay loam; light brownish gray 
(1OYR 6/2) when dry, grayish brown (10YR 5/2) 
when moist; moderate, fine, granular structure; 
slightly hard when dry, very friable when moist; 
caleareous; pH 8.0; clear, smooth boundary. 

B2—5 to 14 inches, light clay loam; light yellowish brown 
(2.5Y 6/3) when dry, light olive brown (2.5Y 5/8) 
when moist; weak to moderate, medium, subangular 
blocky structure; hard when dry, friable when moist ; 
few, thin, patchy clay films; calcareous; pH 8.0; 
gradual, smooth boundary. 

Clca—14 to 26 inches, light clay loam; light brownish gray 
(2.5Y 6/2) when dry, grayish brown (2.5Y 5/2) 
when moist; massive; hard when dry, friable when 
moist; weak accumulation of secondary calcium car- 
bonate occurring as small concretions and thin 
seams and streaks; a few crystals of calcium sul- 
fate; calcareous; pH 8.4; gradual, smooth boundary. 

R—26 inches +, shale and siltstone; grayish brown to yellow; 
platy; soft; unweathered or partly weathered; cal- 
careous. 


These soils typically are caleareous at the surface, but 
in some places they are leached to a depth of 6 inches. 
The depth to bedrock ranges from 18 to 40 inches; it is 
hard to determine in some places because the upper part 
of the bedrock isso strongly: weathered. Concretions 
of calcium carbonate and calcium sulfate range from 
weak to moderate, and in some places there is no calcium 
sulfate. 

In this Area Menoken soils are mapped only with 
Chacra soils. Menoken soils, which adjoin Billings soils 
in many places, are shallower to bedrock than those 
soils and have a more weakly developed subsoil. Meno- 
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ken soils closely resemble Persayo soils but are deeper 
to bedrock and have a more strongly developed subsoil. 
Menoken soils are finer textured than Chipeta soils, are 
deeper to bedrock, and have a more strongly developed 
subsoil. 

Menoken soils support shadscale, mat saltbush, Gard- 
ner saltbush, and a scattered stand of galleta, Salina 
wildrye, and, squirreltail grasses. 

Menoken-Chacra clay loams, 0 to 2 percent slopes 
(MkA].—These soils occur on upland slopes where bedrock 
is fairly near the surface. The Menoken soil has a pro- 
file similar to the one described as typical of the Meno- 
ken series, and the Chacra soil has a profile similar to 
that of the Chacra series. These soils are principally 
in the eastern and southeastern parts of the Area. 

If irrigated, these soils can be used successfully for 
tilled crops. Shale bedrock near the surface restricts 
drainage, and consequently overirrigation could cause a 
harmful accumulation of soluble salts in places. These 
soils are moderately susceptible to erosion if poorly man- 
pager (Capability unit VIs-1 nonirrigated; [Vs-2 irri- 
gated 


Mesa Series 


The soils of the Mesa series are deep, well drained, 
and moderately fine textured. They are grassland soils 
that, formed on mesas and high terraces in gravelly or 
very gravelly, calcareous alluvium of mixed mineralogy. 
Soils of this series are extensive in this Area, mainly 
in the western half. 

Mesa soils have a pinkish-gray or brown, friable, granu- 
lar surface layer 3 to 4 inches thick. They have a mod- 
erately well developed, brown or light-brown subsoil 
that is moderately fine textured and has moderate, pris- 
matic and blocky structure. The substratum, below a 
depth of 15 to 16 inches, is very pale brown or brown 
loam that is calcareous and very gravelly and cobbly. 
A strong accumulation of secondary calcium carbonate 
occurs in the lower part of the subsoil and the upper 
part of the substratum. Generally, the depth to bedrock 
1s 60 inches or more. 

These soils are susceptible to erosion if poorly man- 
aged. The organic-matter content is fairly low, and 
the structure is only moderately stable. 

Typical profile of a Mesa soil, 1/10 mile south and 
4, mile east of the center of sec. 1, T. 49 N., R. 10 W. 
(Montrose County) : 


Al—O to 4 inches, loam; pinkish gray (7.5Y¥R 6/2) when 
dry, brown or dark brown (7.5YR 4/2) when moist; 
moderate to strong, fine, granular structure; hard 
when dry, very friable when moist; noncaleareous ; 
pH 7.6; clear, smooth boundary. 

B2t—4 to 12 inches, clay loam; light brown (7.5Y¥YR 6/3) 
when dry, brown or dark brown (7.5YR 4/3) when 
moist; moderate, fine, prismatic structure breaking 
to moderate to strong, fine, subangular blocky; hard 
when dry, very friable when moist; thin, nearly con- 
tinuous clay films; 5 to 10 percent gravel; noncal- 
careous; pH 7.4; clear, smooth boundary. 

B3ca—12 to 16 inches, clay loam; pink (7.5YR 7/4) when 
dry, brown (7.5¥R 5/4) when moist; weak, medium, 
prismatic structure breaking to weak, medium, sub- 
angular blocky; hard when dry, very friable when 
moist; few thin, patchy clay films; 5 to 10 percent 
gravel; weak accumulation of secondary calcium car- 
bonate concretions; calcareous; pH 8.0; gradual, 
smooth boundary. 
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Clca—16 to 32 inches, gravelly clay loam; very pale brown 
(10¥R 8/3) when dry, very pale brown (10YR 7/8) 
when moist; massive; hard when dry, friable when 
moist; strong accumulation of secondary calcium 
carbonate in finely divided forms; 40 percent gravel; 
caleareous; pH 8.2; gradual, smooth boundary. 

C2ca—-32 to 60 inches, very gravelly clay loam; very pale 
brown (10YR 7/4) when dry, light yellowish brown 
(LOYR 6/4) when moist; massive; hard when dry, 
friable when moist; moderate to strong accumula- 
tion of secondary calcium carbonate occurring as 
concretions and as coatings on the underside of 
rocks; 60 percent gravel; grades downward to 
gravel and sand at a depth below 60 inches; cal- 
careous; pH 8.2. 

Undisturbed Mesa soils normally have a thin surface 
layer of loam, but in this Area the surface layer is made 
up of clay loam brought up from the subsoil. Typical 
Mesa soils are nonealcareous in the surface layer and 
in the upper part of the subsoil, but locally they are 
weakly calcareous throughout because they have been 
irrigated with calcareous water. The gravel content 
of the subsoil ranges from 0 to as much as 20 percent. 
In the substratum it ranges from 380 to 70 percent. 

In many places Mesa soils are adjacent to Mack soils, 
which lack the very gravelly and cobbly lower subsoil 
and substratum typical of Mesa soils. Mesa soils re- 
semble Hinman soils but have a coarser textured sub- 
soil. They closely resemble Orchard soils, but their par- 
ent material, unlike that of Orchard soils, contained little 
or no material derived from basalt or from ferromagnesian 
minerals. 

In their natural state, Mesa soils support a good cover 
of galleta, Indian ricegrass, needle-and-thread, blue 
grama, and cactus. If irrigated, they are highly produc- 
tive and are suited to most crops commonly grown in 
the Area. 

Mesa clay loam, 0 to 2 percent slopes (MIA).—This soil 
is on top of high mesas. It has a profile similar to the 
one described as typical of the Mesa series. The total 
acreage in this Area is large, and most of it is in the 
western half. 

Tf irrigated, this soil can be used successfully for 
tilled crops. Because the subsoil is gravelly, there is no 
need to provide underdrainage before irrigation starts. 
The water-holding capacity is fair, at least to a depth 
of 40 to 60 inches, because enough clay loam is mixed 
with the gravel. These soils are not highly susceptible 
to erosion. (Capability unit VIe-1 nonirrigated; [Te-1 
irrigated) 

Mesa clay loam, 2 to 5 percent slopes (M/8}.—This soil 
is on high terraces. It has a profile similar to the one 
described as typical of the Mesa series. Most of the 
acreage is west of the Uncompahgre River. 

If irrigated and well managed, this soil can be used 
successfully for tilled crops, but it 1s not so easy to irri- 
gate as Mesa clay loam, 0 to 2 percent slopes. Under- 
drainage is free because of the gravelly substratum, and 
unless bedrock is near the surface, dramage and salinity 
problems are not likely to develop. This soil is not 
highly susceptible to erosion. (Capability unit VIe-1 
nonirrigated; IITe-1 irrigated) 

Mesa clay loam, 5 to 10 percent slopes (MIC).—This 
soil is on old mesas and terraces. It has a profile simi- 
lar to the one described as typical of the Mesa series, but 
the surface layer and subsoil are thinner and there is a 


‘higher percentage of gravel in the subsoil. This soil is 


west of the Uncompahgre River. 

Because of the slope, this soil is difficult to manage, 
and it generally is used as native range. It is moderately 
susceptible to erosion. (Capability unit VIe-1 nonirri- 
gated; [Ve-2 irrigated) 

Mesa gravelly clay loam, 0 to 2 percent slopes (MoA).— 
This soil is on old high terraces. It has a profile similar 
to the one described as typical of the Mesa series, but 
the surface layer is 15 to 80 percent gravel and cobble- 
sone The main acreage is west of the Uncompahgre 

iver. 

Some of this soil is tilled, but gravel and cobble- 
stones make tillage difficult and are hard on farm ma- 
chinery. Some of the larger stones should be removed. 
This soil is not highly susceptible to erosion. (Capa- 
bility unit VIe-1 nonirrigated; IITs-2 irrigated) 

Mesa gravelly clay loam, 2 to 5 percent slopes (Mo8).— 
This soil is partly on old high terraces and alluvial fans 
and partly along small drainageways that have cut into 
the terraces. The profile is similar to the one described 
as typical of the Mesa series, but the surface layer is 
15 to 80 percent gravel and cobblestones. Most of the 
acreage is west of the Uncompahgre River. 

This soil supports a good cover of galleta, needle-and- 
thread, blue grama, and cactus. If irrigated, it can be 
used successfully for tilled crops, but stones and gravel 
make tillage difficult and are hard on farm machinery. 
Some of the larger stones should be removed. This soil 
is not highly susceptible to erosion. (Capability unit 
Vie-1 nonirrigated; IITe-1 irrigated) 

Mesa gravelly clay loam, 5 to 10 percent slopes 
(MoC).—This soil is on high terraces and along the small 
streams that have cut into the terraces. It has a pro- 
file similar to the one described as typical of the Mesa 
series, but the surface layer is 15 to 40 percent gravel 
and cobblestones. Most of the acreage is west of the 
Uncompahgre River. 

This generally is used as native range. It is used as 
cropland only where it occurs in fields with soils that 
are tilled. This soil is difficult to irrigate because of the 
slope and is difficult to till because of the gravel and 
cobblestones. It is not highly susceptible to erosion. 
(Capability unit VIe-1 nonmirrigated; [Ve-2 irrigated) 

Mesa gravelly clay loam, shale substratum, 0 to 2 
percent slopes (MsA}——This soil is at. the outer edge of old 
terraces where alluvial sediments are thin and overlie 
sedimentary rock. It has a profile similar to the one 
described as typical of the Mesa series, but the surface 
layer is 15 to 40 petcent gravel and cobblestones, and 
the depth to shale beds is between 30 and 60 inches. 
Most of the acreage is west of the Uncompahgre River. 

This soil can be used successfully for tilled crops, but 
the gravel and cobblestones make tillage difficult and 
are hard on farm machinery. In addition, the shale sub- 
stratuth restricts subsoil drainage and is likely to cause 
problems of drainage and salinity. This soil is_not 
highly susceptible to erosion. (Capability unit VIe-1 
nonirrigated; [Vs-2 irrigated) 

Mesa gravelly clay loam, shale substratum, 5 to 10 per- 
cent slopes (MsC).—This soil is partly at the outer edge of 
high terraces where alluvial deposits are thin and overlie 
sedimentary rock and partly along small streams that 
drain the terraces. The profile is similar to the one de- 
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scribed as typical of the Mesa series, but the surface 
layer is 15 to 40 percent gravel and cobblestones, and 
the depth to shale bedrock is between 30 and. 60 inches. 
The main acreage is on the mesas west of the Uncom- 
pahgre River. 

This soil generally is used as native range. Because 
of the slope and the gravel and cobblestones, it is not 
generally tilled. It is moderately susceptible to erosion. 

Capability wnit VJe-1 nonirrigated; [Ve-2 irrigated) 

Mesa stony clay loam, 2 to 10 percent slopes (MitC).— 
This soil is on high terraces and old alluvial fans, gen- 
erally next to rough and stony uplands. It has a profile 
similar to the one described as typical of the Mesa 
series, but it has a mantle of stones and boulders. The 
main acreage is west of the Uncompahgre River. 

This soil generally is used as native range. It is not 
suited to tillage, since it is impractical to remove the 
stones. Tt is moderately susceptible to erosion. (Capa- 
bility unit VITs-3 nonirrigated) 


Orchard Series 


“The soils of the Orchard series are deep, well drained, 
and moderately fine textured. They are grassland soils 
that formed on high terraces and old alluvial fans in 
gravelly, calcareous alluvium derived principally from 
basalt or from ferromagnesian-rich rock. Soils of this 
series are moderately extensive in the Area and occur 
mainly in the northern and northeastern parts. 

Orchard soils have a light brownish-gray or dark gray- 
ish-brown, friable, granular surface layer 4 to 5 inches 
thick. They have a moderately well developed, brown 
or light-brown subsoil of clay loam that has moderate, 
prismatic and blocky structure. The substratum, which 
begins 18 to 20 inches below the surface, is white or 
light-gray, very strongly calcareous very gravelly loam 
or clay loam. A strong accumulation of secondary cal- 
cium carbonate occurs in the lower subsoil and upper 
substratum. The depth to bedrock generally is 60 inches 
or more. 

These soils are gravelly in the lower part of the sub- 
soil and are increasingly gravelly with depth. Below a 
depth of 60 inches they grade to basaltic sand and gravel. 

These soils are susceptible to erosion. The organic- 
matter content is fairly low, and the structure is mod- 
erately stable. 

Typical profile of Orchard clay loam, 144 mile south 
and 1/10 mile east of the northwest corner of sec. 1, T. 
15 S., R. 95 W. (Delta County) : 

Al—O to 5 inches, light clay loam; light brownish gray 

* (10YR 6/2) when dry, dark grayish brown (10¥R 
4/2) when moist; moderate, medium, crumb and 
granular structure; slightly hard when dry, very 
friable when moist; weakly calcareous; pH 7.8; 
clear, smooth boundary. 

B2t—5 to 14 inches, clay loam; brown (7.5YR 5/3) when 
dry, brown or dark brown (7.5YR 4/8) when moist ; 
moderate, medium, prismatic structure breaking to 
moderate, medium, subangular blocky; hard when 
dry, friable when moist; many thin, patchy clay 
films; about 10 percent gravel; weakly calcareous ; 
pH 7.8; gradual, smooth boundary, 

B3ca—i4 to 19 inches, light clay loam; pinkish gray (7.5YR 
6/2) when dry, brown (7.5YR 5/2) when moist; 
weak, medium, subangular blocky structure; hard 


when dry, friable when moist; weak accumulation . 


of secondary caleium carbonate eoneretions; few, 


thin, patchy clay films; 10 percent basaltic gravel; 
calcareous; pH 8.0; gradual, smooth boundary. 

Cica—19 to 46 inches, very gravelly loam or clay loam; white 
(10¥R 8/2) when dry, light gray (10¥R 7/2) when 
moist; massive; hard when dry, friable when moist; 
strong accumulation of secondary calcium carbonate 
in finely divided forms; 40 to 60 percent basaltic 
gravel; calcareous; pH 84; gradual, smooth bound- 
ary. 

C2ca—46 ‘ GO inehes -+, very gravelly loam; pinkish gray 
(7.5YR 7/2) when dry, pinkish gray (7.5YR 6/2) _ 
when moist; massive; hard when dry, friable when 
moist; moderate accumulation of secondary calcium 
carbonate, principally concretions; 60 to 70 percent 
basaltic gravel; calcareous; pH 8.4. 

Typically, the surface layer is light clay loam, but in 
some places it is loam to a depth of 4 inches. In ex- 
posed cuis the basaltic sand, gravel, and stones impart 
a dark-gray coloration. Orchard soils normally are al- 
most free of gravel to a depth of 15 inches, but in some 
places they are gravelly throughout. Untilled areas 
generally are noncalcareous in the uppermost 4 to 6 
inches, 

In many places Orchard soils adjoin Mesa soils, which 
formed in mixed mineral material instead of in material 
derived from basalt or from ferromagnesian minerals. 
Orchard soils occur with Mack soils, which lack ferro- 
magnesian influence and have a much more gravelly sub- 
stratum than Orchard soils. 

Tn their natural state, Orchard soils have a good cover 
of galleta, Indian ricegrass, western wheatgrass, blue 
grama, and sage. They are productive soils, if irrigated 
and properly managed, and are well suited to most 
crops. Many areas are used for orchards. 

Orchard clay loam, 0 to 2 percent slopes (OcA).—This 
soil is on high terraces. It has a profile similar to the 
one described as typical of the Orchard series. It occurs 
throughout the Area. 

If irrigated, this soil can be used successfully for tilled 
crops. Many areas are used for fruit orchards. This 
soil is only moderately susceptible to erosion. (Capa- 
bility unit VIe-1 nonirrigated; IIe-1 irrigated) 

Orchard clay loam, 2 to 5 percent slopes (OcB).—This 
soil is on high terraces. It has a profile similar to the 
one described as typical of the Orchard series. 

If irrigated, this soil can be used successfully for tilled 
crops, but it is better suited to close-growing crops. A 
few areas are used for fruit orchards. This soil 1s only 
moderately susceptible to erosion. (Capability unit VIe-1 
nonirrigated ; [[Te-1 irrigated) 

Orchard gravelly clay loam, 0 to 2 percent slopes 
(OgA).—This soil is on high terraces. It has-a_ profile 
similar to the one described as typical of the Orchard 
series, but the surface layer is 15 to 40 percent basaltic 
gravel. 

This soil can be used successfully for tilled crops, al- 
though the gravel in the surface layer is hard on farm 
machinery and makes tillage somewhat difficult. This 
soil is only moderately susceptible to erosion. (Capa- 
bility unit VIe-1 nonirrigated; ITIs-2 irrigated) 

Orchard gravelly clay loam, 2 to 5 percent slopes 
(OgB)—This soil is on high terraces. It has a profile 
similar to the one described as typical of the Orchard 
series, but the surface layer is 15 to 40 percent basaltic 
gravel, The largest acreage is in the northeastern part 
of the Area, 
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This soil can be used successfully for tilled crops. 
Many areas are used for fruit orchards. Many areas 
have to be leveled before they can be irrigated satis- 
factorily. This soil is only moderately susceptible to 
erosion. (Capability unit VIe-1 nonirrigated; IITe-1 
irrigated) 


Persayo Series 


The soils of the Persayo series are shallow, well 
drained, and moderately fine textured. They are grass- 
land soils that formed on upland slopes and ridges in a 
thin layer of calcareous material weathered in place 
from underlying sedimentary rock. Soils of this series 
are extensive throughout the Area but occur mainly 
in the eastern third. 

Persayo soils have a pale-yellow or light yellowish- 
brown, friable, granular surface layer 2 to 8 inches thick. 
They have a light yellowish-brown or pale-yellow, mod- 
erately fine textured, calcareous subsoil that contains a 
large amount of partly weathered shale chips. The sub- 
stratum, which begins at a depth of 12 to 15 inches, con- 
sists of gray and yellow shale and siltstone that are un- 
weathered or only partly weathered. Concretions of 
calcium carbonate and crystals of calcium sulfate are 
common throughout the subsoil and substratum. The 
depth to bedrock’ ranges from 8 to 18 inches. 

These soils are highly susceptible to erosion. The 
organic-matter content is low, and the structure is un- 
stable. 

Typical profile of Persayo silty clay loam, 0.1 mile 
north of the southeast corner of sec. 22, T. 51 N., R. 10 
W. (Montrose County) : 

A1—0 to 3 inehes, silty clay loam; light yellowish brown 
(2.5Y 678) when dry, light olive brown (2.5Y 5/3) 
when moist; moderate to strong, fine, granular struc- 
ture; slightly hard when dry, very friable when 
moist; caleareous; pH 8.2; gradual, smooth bound- 
ary. 

C1—8 to 12 inches, silty clay loam; pale yellow (2.5Y 7/8) 
when dry, light yellowish brown (2.5¥ 6/8) when 
moist; massive or very weak, fine, granular struc- 
ture; hard when dry, very friable when moist; few 
calcium sulfate crystals; caleareous; pH 8.2; gradual, 
smooth boundary. 

R—12 inches +, unweathered or partly weathered, gray and 
yellow, calcareous shale and siltstone. 

The principal variations are in depth and hardness 
of the shale bedrock and in the amount of gypsum in the 
profile. The surface soil is leached of lime in places. 

Persayo soils are coarser textured than Chipeta soils, 
which they adjoin in many places. They resemble Meno- 
ken soils but are less deep to bedrock and have a less 
well developed subsoil. Persayo soils resemble Traves- 
silla soils but are finer textured in the surface layer and 
subsoil and are underlain by soft sedimentary rock in- 
stead of by hard sandstone. 

In their natural state, Persayo soils have a poor cover 
of weeds, cactus, saltbush, and some native grasses. 
Small areas that are within tilled fields are tilled along 
with the other soils. 

Persayo silty clay loam, 0 to 2 percent slopes (PeA)— 
This soil occurs on upland slopes and ridge crests. It 
has a profile similar to the one described as typical of 
the Persayo series. The largest acreage is in the eastern 
third of the Area, north and east of the town of Montrose. 
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This soil supports a sparse cover of native grasses, 
weeds, cactus, and saltbush. If irrigated, it is fairly 
well suited to onions and other shallow-rooted crops. 
Only a small part is farmed. Where this soil is irri- 
gated, very careful management is needed to control 
erosion and to prevent waterlogging and salt accumula- 
oo (Capability unit VIs-1 nonirrigated; TVs-3 irri- 
ate 
: Persayo silty clay loam, 2 to 5 percent slopes (PeB) — 
This soil is on upland hills and ridges. It has a profile 
similar to the one described as typical of the Persayo 
ee The largest acreage is in the eastern third of the 
Area, 

This soil supports only a sparse cover of native grasses, 
weeds, cactus, and saltbush. Few areas are tilled, ex- 
cept those that occur within tilled fields. This soil is 
highly susceptible to erosion. (Capability unit VIIs-2 
nonirrigated ) 


Poudre Series 


The soils of the Poudre series are deep, somewhat 
Ps 
poorly drained or poorly drained, and medium textured. 
They are grassland soils that formed on flood plains in 
5 
stratified, calcareous, highly micaceous material derived 
from schist and gneiss bedrock. Soils of this series are 
inextensive in the area and occur only on the flood plains 
of streams that drain Bostwick Park. 

Poudre soils have a gray or very dark gray, friable, 

gray ¥ gray, 

granular, highly micaceous surface layer 12 to 14 inches 
thick. They have a subsoil of gray or very dark gray, 
calcareous sandy loam that is strongly mottled with iron 
stains as a result of poor drainage. The substratum, at 
a depth below 24 to 40 inches, is pale-brown or brown 
sandy loam. It is calcareous, strongly mottled, and 
gleyed. There is little or no accumulation of secondary 
calcium carbonate, but many mica fragments are scat- 
tered throughout the profile. The depth to bedrock gen- 
erally is 60 inches or more. 

These soils are not readily susceptible to erosion. The 
organic-matter content is high, and the structure 1s 
stable. : 

Typical profile of Poudre loam, 4 mile south and 14 
mile east of the center of sec. 33, T. 50 N., R. 8 W. (Mont- 
rose County) : 

Al1I—O to 14 inches, loam; gray (10YR 5/1) when dry, very 
dark gray (10YR 3/1) when moist; moderate, me- 
dium, granular structure; slightly hard when dry, 
very friable when moist; much mica; many large, 
prominent 7.5YR 4/4 mottles make up 15 per- 
cent of mass; weakly calcareous; pH 7.8; gradual, 
smooth boundary. 

' A12—14 to 30 inches, sandy loam; gray (10YR 5/1) when 
dry, very dark gray (1OYR 3/1) when moist; weak, 
medium, subangular blocky structure breaking to 
weak granwar; slightly hard when dry, very fri- 
able when moist; much mica; many, large, promi- 
nent T5YR 4/4 and 10YR 4/2 mottles make up 25 
percent of mass; weakly calcareous; pH 7.8; gradual, 
smooth boundary. 

C1—80 to 60 inches, sandy loam; pale brown (10YR 6/3) 
when dry, brown (10YR 5/3) when moist; massive ; 
slightly hard when dry, very friable when moist ; 
much mica; many, large, prominent 10Y¥YR 5/1 and 
T.5YR 4/4 mottles make up 25 to 30 percent of mass; 
calcareous; pH 8.0. 
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In some places these soils are unmottled to a depth of 
12 to 14 inches. In places the lower substratum is olive 
colored. Dark colors similar to those in the surface 
layer generally extend to a depth of more than 24 inches. 
These soils normally are weakly calcareous at the sur- 
face, but they are noncalcareous in some places to a 
depth of 14 to 18 inches. 

Poudre soils adjoin Blanyon soils in many places. 

- Poudre soils are much coarser textured and are more 
poorly drained and more strongly mottled. They are 
more poorly drained and more strongly mottled than 
Luhon soils and Bostwick soils, coarse subsoil variant. 
In addition, Poudre soils are much darker colored than 
Luhon soils and lack the accumulation of secondary cal- 
cium carbonate present in them. Poudre soils lack the 
distinct accumulation of silicate clay that is character- 
istic of Bostwick soils that have a coarse subsoil. 

Poudre soils support a heavy cover of water-tolerant 
grasses, rushes, and sedges. These soils are used mainly 
as range and for native hay. 

Poudre loam (0 to 2 percent slopes) (Po) —This soil is in 
slight depressions on flood plains. The profile is similar 
to the one described as typical of the Poudre series. All 
of the acreage is in Bostwick Park. 

This soil supports a heavy cover of water-tolerant 
grasses and sedges. Because of poor drainage, few 
areas are tilled. Many areas are used for native hay. 
This soil is not readily susceptible to erosion. (Capa- 
bility unit VIw-1 nonirrigated; [Vw-1 irrigated) 


Rance Series 


The soils of the Rance series are moderately deep, 
moderately well drained, moderately fine textured, and 
highly gypsiferous. They are grassland soils that formed 
on old alluvial fans and high terraces in gypsiferous 
parent material, partly residuum derived from the shale 
bedrock and partly a thin mantle of alluvium. Soils of 
this series are inextensive in the Area.and occur mainly 
on uplands south and east of the town of Olathe. 

Rance soils have a light-brown or brown, friable, gran- 
ular surface layer 4 to 6 inches thick. They have a pink 
or light-brown, gypsiferous subsoil of clay loam that 
has weak structure. The substratum, which begins at a 
depth of 18 to 20 inches, is pinkish-white to pink, gyp- 
siferous clay loam that grades downward into un- 
weathered gypsiferous shale beds. In the substratum 
are strong accumulations of calcium sulfate, principally 
in the form of crystals or finely divided particles. The 
depth to bedrock ranges from 20 to 40 mches. 

These soils are moderately susceptible to erosion. The 
organic-matter content is low, and the structure is un- 
stable. 

Typical profile of Rance clay loam, 1,010 feet west and 
1,060 feet north of the southeast corner of sec. 80, T. 
51 N., R. 9 W. (Montrose County) : 

A1—0O to G6 inches, light clay loam; light brown (7.5YR 6/4) 
when dry, brown (7.5YR 5/4) when moist; moderate, 
very fine, granular structure; soft when dry, very 
friable when moist; some gravel; calcareous; pH 
8.2; gradual, smooth boundary. 

Cles—6 to 18 inches, light clay loam; pink (7.5YR 7/4) when 


dry, light brown (7.5YR 6/4) when moist; massive ; 
soft when dry, very friable when moist; weak accu- 


mulation of calcium sulfate crystals; some gravel; 
calcareous; pH 8.2; diffuse, smooth boundary. 
C2cs—18 to 40 inches, light clay loam; pinkish white (7.5YR 
8/2) when dry, pink (7.5YR 7/3) when moist; mas- 
sive; soft when dry, very friable when moist; strong 
accumulation of calcium sulfate occurring as crys- 
tals and in finely divided particles; some gravel; 
calcareous; pH 8.4; diffuse, smooth boundary. 
R—40 inches +, gypsiferous gray and yellow shale. 

These soils normally have a scattering of pebbles 
throughout the upper horizons, apparently pebbles de- 
rived from old alluvial outwash deposited on gypsiferous 
shale beds. The depth to bedrock ranges from 18 to 
40 inches. The depth to the strong accumulation of cal- 
cium sulfate ranges from 12 to 20 inches. 

Rance soils are shallower to bedrock than Persayo 
soils, which they adjoin and which lack strong accumula- 
tions of calcium sulfate in the subsoil and substratum. 
Rance soils resemble the Menoken soils, but Rance soils 
are not so well developed as Menoken soils, and they 
contain more calcium sulfate in the substratum. Rance 
soils are deeper to bedrock than Luhon soils. 

In their natural state, Rance soils have only a fair 
cover of alkali sacaton, saltbush, and some western wheat- 
grass. A few areas are tilled and used for irrigated 
crops. 

Rance complex, 0 to 2 percent slopes (RaA).—This 
complex is made up principally of Rance soils that have 
a profile similar to the one described as typical of the 
Rance series. Included in mapping were areas of 
similar but shallower soils, areas of Chipeta soils, and 
small areas of Billings soils along drainageways. Also 
included were small areas of Chacra and Menoken soils. 
This complex occurs principally south and east of the 
town of Olathe. 

These soils contain a Jarge amount of gypsum. At- 
tempts at using them for tilled crops have generally been 
unsuccessful. Saltbush is the common natural cover. 
These soils are highly susceptible to erosion. (Capa- 
bility unit VIs-1 nonirrigated) 

Rance complex, 2 to 5 percent slopes (RaB).—This com- 
plex is on alluvial fans and old high terraces. Most 
of it is made up of Rance soils that have a profile simi- 
lar to the one described as typical of the Rance series. 
Included in mapping were areas of similar but shallower 
soils, of Chipeta soils, and of Persayo soils. This com- 
plex is principally in the eastern and southeastern parts 
of the Area. 

Attempts at using these soils for tilled crops have 
met with little success. They are highly susceptible to 
erosion, and gulliesare common. (Capability uit VITIs—-2 
nonirrigated) 

Rance complex, 5 to 10 percent slopes (RaC).—This 
complex is at the outer margin of old alluvial fans and 
high terraces. where geologic erosion has cut into the old 
surface. It is principally in the eastern and southeastern 
parts of the Area. Most of it is made up of Rance 
soils that have a profile similar to the one described as 
typical of the Rance series but are not so deep. In- 
cluded in mapping were areas of Chipeta and Persayo 
soils in the steeper parts and small areas of Billings 
soils along drainageways. 

These soils are not suited to cultivation. They are 
highly susceptible to erosion. Gullies are common, 
(Capability unit VITs-2 nonirrigated) 
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Ravola Series 


The soils of the Ravola series are deep, well drained, 
and moderately fine textured. They formed on alluvial 
fans in unitorm, calcareous alluvium derived from gray 
and olive sedimentary rock. Soils of this series are 
moderately extensive in the Area, principally in the 
northeastern part. 

Ravola soils have a surface layer of light brownish- 
gray or dark grayish-brown, granular clay loam 4 to 7 
inches thick. They have a subsoil of light brownish- 
gray to grayish-brown loam that has little or no struc- 
ture. The substratum, which begins at a depth of 12 or 
14. inches, is light brownish-gray to dark grayish-brown 
calcareous loam, The depth to bedrock normally is 60 
inches or more. 

These soils are highly susceptible to erosion. The or- 
ganic-matter content is low, and the structure is unstable. 

Typical profile of Ravola clay loam, 350 feet north 
and 50 feet west of the southeast corner of sec. 1, T. 
158. BR. 95 W. (Delta County) : 

Ap—0 to 7 inches, clay loam; light brownish gray (2.5Y 6/2) 
when dry, dark grayish brown (2.5Y¥ 4/2) when 
moist ; moderate. medium, granular and crumb struc- 
ture; slightly hard when dry, very friable when 
moist; calcareous; pH 8.0; clear, smooth boundary. 

C—7 to 60 inches, loam; light brownish gray (2.5Y 6/2) when 
dry, grayish brown (2.5Y 5/2) when moist; massive; 
hard when dry, friable when moist; calcareous; pH 
8.2. 

In some places the surface layer is loam or fine sandy 
loam to a depth of 6 or 7 inches. The structure is weak 
in some places at a depth between 7 and 15 inches. In 
some places and at variable depths, there are accumula- 
tions of secondary calcium carbonate. 

Ravola soils are coarser textured than Billings soils, 
which they commonly adjoin. They are yellower in hue 
than Genola soils. Their parent material, unlike that 
of Orchard soils, contained little or no material de- 
rived from basalt. 

Ravola soils are productive. The native grasses are 
salterass, alkali sacaton,. basin wildrye, and western 
wheatgrass. Big sagebrush, rabbitbrush, and greasewood 
are prominent brushy plants. If irrigated, Ravola soils 
are well suited to most crops commonly grown in the 
Area. A few areas are used for orchards. 

Ravola clay loam (0 to 2 percent slopes) (RI|—This soil 
is at the lower end of gently sloping alluvial fans. It 
has a profile similar to the one described as typical of 
the Ravola series. Most of the acreage is in the north- 
eastern part of the Area. 

If irrigated, this soil can be used successfully for 
tilled crops. It is susceptible to erosion, particularly 
gullying. (Capability unit VIe-1 nonirrigated; ITe-1 
irrigated) 


Rock Outcrop and Rough Broken Land 


Rock outcrop and Rough broken Jand (Rr) is made up 
of shallow soils and bare rock outcrops on the steeply 
sloping sides of mesas. The higher parts consist of 
massive cliffs of Cretaceous sandstone, and the lower 
parts of mixed colluvium. The slope range is 10 to 40 
percent. Included in the areas mapped are soils like 
those described as typical of the Travessilla series and 
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scattered pockets of Shavano soils. The main acreage 
is in the western part of the Area. 

This land type supports a fair cover of grass, sage, 
and cactus, and a scattering of juniper. It is suitable 
only as range. The steep slopes and areas of Rock out- 
crop restrict the movement of livestock and limit the 
amount of forage available to them. Erosion is a mod- 
erate hazard, and gullies are common. (Capability unit 
VIIs-3 nonirrigated) 


Rock Outcrop-Travessilla Association, Rolling 


Rock outcrop-Travessilla association, rolling (RiClIs a 
complex of bare rock outcrops and shallow Travessilla 
soils on the top, rim, and upper part of steeply sloping 
mesas. The higher parts consist of massive cliffs of 
Cretaceous sandstone, and the lower parts of exposed 
beds of shale and sandstone, colluvium, and shallow 
soils. The slope range is 10 to 40 percent. The main 
areas are in the western part of the Area. 

This complex is unsuitable for tillage. It is moderately 
good for range and supports a fair to good cover of 
native grass, sage, and cactus, and a scattering of juni- 
per. Cattle can move about to some extent on the lower 
slopes but not on the escarpmentlike upper slopes. The 
large areas of Rock outcrop limit the amount of forage. 
Included in mapping were a few areas on gentler slopes 
where the soil pattern is largely a mixture of sandstone 
outcrops and shallow Travessilla soils. These areas pro- 
vide better grazing than generally is available, but the 


acreage is small. (Capability unit VIIs-3 nonirrigated) 


Rock Outcrop-Travessilla Association, Steep 


Rock outcrop-Travessilla association, steep [RIE] is a 
complex that is 90 percent bare rock outcrops and shallow 
Travessilla soils. Included in the areas mapped are 
deeper soils of the Luhon series, which have a strong 
accumulation of calcium carbonate. The slope range is 
40 to more than 60 percent. This complex is moderately 
extensive in the Area and is near the eastern boundary, 
east of the town of Montrose. 

This complex is unsuitable for cultivation. It sup- 
ports a fair cover of native grass, forbs, and brush suit- 
able for wildlife. The escarpments, steep slopes, and 
rock outcrops restrict the movement of livestock. Ero- 
sion is a moderate hazard. (Capability unit VITTes-1 
nonirrigated ) 


Rough Broken Land 


Rough broken land (Ru) is on the steeply sloping sides of 
mesas. It consists of exposures of sedimentary shale 
and sandstone, extremely gravelly alluvial material, col- 
luvial debris, and shallow soils. Typically, Orchard 
and Mesa soils have formed in the gravelly alluvium, 
which is at the upper part of the slopes. Midway on 
the slope are almost barren exposures of sedimentary 
shale and sandstone. At the base are shallow soils, ex- 
posures of sedimentary rock, and colluvial debris. The 
slope range is 10 to 60 percent. This land type occurs 
throughout the Area but is mainly in the western and 
southeastern parts. 
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This land type is unsuitable for tillage and is used 
exclusively as native range. It supports a fair to good 
cover of native grass, sage, cactus, and brush. Many 
areas are bare, and the steep upper slopes cannot be 
reached by cattle. Nevertheless, these areas are valu- 
able as range and furnish grazing late in summer and 
in ‘fall.- (Capability unit VIIs-3 nonirrigated) 


Rough Broken Land, Shale and Till Materials 


Rough broken land, shale and till materials (Rv) occurs 
on the steeply sloping sides of erosional valleys and 
isolated mesas. It consists principally of many ex- 
posures of barren shale and of soils similar to those 
described for the Chipeta and Persayo series. In places 
there is an overwash of stony till. The slope range is 
10 to 40 percent. This land type occurs throughout 
the Area but is most extensive east and south of the 
town of Montrose. 

This land type can be used only as range because 
of the steep topography and shallow soils. Mat. salt- 
bush and shadscale make up most of the cover, which 
is sparse. Erosion is a serious hazard. In many places 
gullies have formed an intricate pattern and have cut 
into the shale parent material. Fven when rainfall is 
normal, large volumes of water run off and wash large 
amounts of silt onto the surrounding soils. (Capability 
unit VITIes-1 nonirrigated) 


Rough Stony Land, Shale and Till Materials 


Rough stony land, shale and till materials (Rw) occurs on 
the steep, hilly sides of erosional valleys at the southern 
edge of Bostwick Park. The slope range is 10 to 50 
percent. Some areas are made up of glacial till, and 
some are made up of fragments of shale and soft sand- 
stone. A mantle of stones and boulders covers the till. 
Included in mapping were Cerro soils in the glacial till 
areas and Persayo soils in the shale areas. 

This land type is used as native range. It supports 
a fair cover of native grass and, in some places, a rather 
dense cover of sagebrush. It is accessible to livestock 
but is only fairly productive of forage. Erosion is a 
slight to moderate hazard. The shale areas are most. 
likely to erode. (Capability unit VIIs-3 nonirrigated) 


Rough Stony Land, Till Materials 


Rough stony land, till materials (Ry) occupies steep and 
very steep, erosional valleys at the southern edge of 
Bostwick Park. The slope range is 20 to 60 percent or 
more. Old glacial deposits are exposed on the upper 
slopes. On the surface is a mantle of stones and boulders. 
Included in mapping were small areas of Cerro soils. 

This land type is used as native range. It supports 
a moderately good cover of native grass, oakbrush, and 
mountain-mahogany, and a scattering of pinyon pine. 
The lower slopes are easily accessible to livestock. Ero- 
sion is a slight to moderate hazard. (Capability unit 
VIIs-3 nonirrigated) 


Saline Wet Land 


Saline wet land (Sa) is in low concave areas. The tex- 
ture ranges from clay to sandy loam, and the color 
ranges from reddish brown to olive. This land type 
is poorly drained or very poorly drained. It occurs 
throughout the irrigated parts of the Area and has a 
moderately large total acreage. 

These areas are poorly drained and excessively saline 
because of seepage and runoff from irrigated fields up- 
slope. The water table is near the surface during the 
growing season but recedes in winter. When dry, these 
areas have a 1- to 2-inch white crust of accumulated 
salts, mainly calcium carbonate and calcium sulfate but 
partly other salts. The surface layer is impregnated with 
salt, 1s loose and fluffy when dry, and is strongly aggre- 
gated. 

This land type is unsuitable for cultivation. It sup- 
ports only a sparse cover of salt- and water-tolerant grass 
and sedges. (Capability unit VITIes-1 nonirrigated) 


Salt Lake Series 


The soils of the Salt Lake series are deep, imperfectly 
drained or poorly drained, and fine textured. ‘They are 
grassland soils that formed on flood plains and very 
gently sloping alluvial fans in uniform, very calcareous 
alluvium derived from olive and gray sedimentary rock. 
Soils of this series are Inextensive in the Area and occur 
principally in the valley of the Uncompahgre River, 


. south of the town of Montrose. 


Salt Lake soils have a gray to black, granular or sub- 
angular blocky surface layer 7 to 18 inches thick. They 
have a dark-gray to black, fine-textured, calcareous sub- 
soil that is massive or has weak, blocky structure. The 
substratum, which begins at a depth of 15 to 20 inches, 
is gray to black, calcareous clay that is strongly mottled 
with brighter colored streaks and stains. Typically, the 
depth to bedrock is 60 inches or more. Strong accumula- 
tions of secondary calcium carbonate occur in the lower 
subsoil and substratum. 

These soils are not likely to erode if they are well 
managed. The organic-matter content is moderately 
high, and the structure is stable. 

Typical profile of Salt Lake clay, 800 feet north of 
the southeast corner of the NEV of sec. 8, T. 48 N., R. 
9 W. (Montrose County) : 


O1—1 inch to 0, fibrous organic mat consisting primarily of 
undecomposed grasses. 

Al1—0 to 7 inches, clay; gray (10YR 5/1) when dry, black 
(10YR 2/1) when moist; strong, very fine, angular 
blocky structure; slightly hard when dry, very fri- 
able when moist; calcareous; pH 8.0; clear, smooth 
boundary. 

A12—7 to 15 inches, clay; dark gray (10YR 4/1) when dry, 
black (2.6¥ 2/1) when moist; very weak, coarse, 
prismatic structure breaking to moderate, fine, angu- 
lar blocky; hard when dry, very plastic when wet; 
calcareous; pH 8.0; clear, smooth boundary. 

Al8ca—15 to 20 inches, clay; dark gray (10YR 4/1) when 
dry, black (2.5Y 2/1) when moist; weak, coarse, 
prismatie structure breaking to moderate, medium, 
angular blocky; extremely hard when dry, very 
plastic when wet; moderate accumulation of second- 
ary caleium carbonate occurring as small crystals 
and in seams and streaks; caleareous; pH 8.2; clear. 
smooth boundary. 
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Clcag—20 to 60 inches, clay; light gray (5Y¥ 6/1) when dry, 
dark gray (5Y 4/1) when moist; weak, medium and 
coarse, subangular blocky structure; extremely hard 
when dry, very plastic when wet; common, medium, 
distinct 5Y 4/3 mottles make up about 20 percent of 
soil mass’; strong accumulation of calcium carbonate 
occurring as large concretions; few slickensides; cal- 
eareous; pH 8.0. 

Some areas of these soils lack the thin mat of organic 
material. Mottling ordinarily begins at a depth of 12 
to 18 inches and is moderate and distinct. The lower 
horizons generally are olive in hue. The structure is 
variable in the lower horizons but generally is moderate 
to weak blocky throughout the substratum. Concen- 
trations of secondary calcium carbonate, which are 
characteristic of these soils, start at a depth of 12 to 18 
inches and continue downward. They generally occur 
as concretions 44 to 1 inch im diameter. 

Compared to Colona soils, which they adjoin in many 
places, Salt Lake soils are more poorly drained and 
have a darker colored surface layer, a more strongly 
mottled substratum and subsoil, and a stronger accumula- 
tion of secondary calcium carbonate. In a few places 
Salt Lake soils adjoin Christianburg soils, which lack 
a strong accumulation of secondary calcium carbonate. 
They are more poorly drained than Christianburg soils 
and have a darker colored surface layer and a more 
strongly mottled substratum. 

Salt Lake soils support a fairly dense cover of mois- 
ture-tolerant native grasses. They are unproductive un- 
less artificially drained. If drained, they can be tilled 
but are better suited to hay crops. 

Salt Lake clay, drained (0 to 2 percent slopes) (Sc).— 
This soil is on flood plains and alluvial fans where the 
slope range is 0 to 2 percent. It has a profile similar 
to the one described as typical of the Salt Lake series. 
The largest acreage in the Area is west of the Uncom- 
pahgre River, south of the town of Montrose. 

This soil has been artificially drained and is no longer 
subject to prolonged wetness nor to a fluctuating water 
table. It can be used with moderate success for tilled 
crops but is better suited to hay. It does not erode readily 
if well managed. (Capability unit VIs-1 nonirrigated; 
IVs-1 irrigated) 


Sandy Land 


Sandy land (Sd) consists of wind-reworked material 
similar to that in which Orchard soils formed. This 
material was derived from alluvial deposits high in basalt 
or in ferromagnesian minerals. It is deep, excessively 
drained, coarse textured, and calcareous. This land type 
is on old high terraces in the northeastern part of the 
Area, north of the Gunnison River. The slope range 
is 5 to 20 percent. The total acreage is small. A typical 
area is 250 feet west and 100 feet south of the northeast 
corner of the SEY, of sec. 4, T. 15 S., R. 95 W. (Delta 
County). 

A surface layer of light brownish-gray or grayish- 
brown, loose, single-grain sand or loamy sand, 3 to 4 
inches thick, overlies light-gray to dark-gray, calcareous 
fine sand. The sand, fraction is typically dark colored. 
It imparts a gray color to the soil mass in most places. 
There is no -discernible accumulation of calcium car- 


bonate. The organic-matter content is low. The depth 
to bedrock ordinarily is 60 inches or more. 

This land type has little agricultural value except as 
range. It supports » sparse cover of weeds and grass. 
It is highly susceptible to further wind erosion. Be- 
cause the material has a high content of basaltic sand, 
it is valuable for use in making cinder blocks. (Capa- 
bility unit VITe-1 nonirrigated) 


Shavano Series 


The soils of the Shavano series are moderately deep, 
well drained, and moderately fine textured. They formed 
on uplands in calcareous material weathered in place 
from the underlying sandstone and interbedded soft. 
shale. Soils of this series are moderately extensive in 
the Area and occur mainly in the western and south- 
eastern parts. 

Shavano soils have a light-brown or brown, friable, 
granular surface layer 4 to 5 inches thick. They have 
a very pale brown or light yellowish-brown subsoil of 
calcareous sandy clay loam that has weak prismatic to 
blocky structure. The substratum, which begins 17 to 
18 inches below the surface, is very pale brown to light 
yellowish-brown, calcareous sandy clay loam that grades 
into partly weathered sandstone bedrock at a depth 
ranging from 18 to 40 inches. Weak accumulations of 
secondary calcium carbonate occur in the lower subsoil 
and upper substratum. 

These soils are moderately susceptible to erosion. The 
organic-matter content is fairly low, and the structure 
is moderately stable. 

Typical profile of Shavano sandy clay loam, 350 feet 
east of the northwest corner of sec. 3, T. 48 N., R. 10 W. 
(Montrose County) : 

A1—O0 to 3 inches, sandy clay loam; light brown (7.5YR 6/3) 
when dry, brown (7.5YR 5/3) when moist; weak 
to moderate, fine, granular structure; slightly hard 
when dry, very friable when moist; caleareous; pH 
8.0; clear, smooth boundary. 

AC—83 to 7 inches, sandy clay loam; very pale brown (10YR 
7/8) when dry, light yellowish brown (10YR 6/4) 
when moist; moderate to strong, very fine, sub- 
angular blocky structure; hard when dry, very 
friable when moist; calcareous; pH 8.2; gradual, 
smooth boundary. 

Cca—7 to 26 inches, sandy clay loam; very pale brown (10XYR 
7/3) when dry, light yellowish brown (10YR 6/4) 
when moist; massive; hard when dry, very friable 
when moist; some channery and flaggy fragments 
of sandstone; weak accumulation of secondary cal- 
cium carbonate occurring as concretions and as coat- 
ings on sandstone fragments; calcareous; pH 82; 
gradual, smooth boundary. 

R—26 inches +-, hard, weakly weathered, calcareous sand- 
stone. 


These soils typically are sandy clay loam throughou. 
but in some places they have a thin surface layer of fine 
sandy loam. The sandstone fragments vary In amount 
and make up less than 30 percent of the surface layer 
and subsoil. The depth to bedrock ranges from 20 to 
30 inches. 

Shavano soils are finer textured and deeper to bed- 
rock than Travessilla soils, with which they occur in many 
places. They resemble Menoken soils but are coarser 
textured and are underlain by fairly hard sandstone in- 
stead of by soft shale. In a few places Shavano soils 
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adjoin Luhon soils. They are sandier than Luhon soils and 
lack the strong accumulation of secondary calcium car- 
bonate present in those soils. 

Sagebrush, shadscale, galleta, blue grama, and western 
wheatgrass make up most of the cover on Shavano soils. 
These soils are only moderately productive of tilled 
crops and ave better used as native range. 

Shavano sandy clay loam, 2 to 5 percent slopes (ShB).— 
This soil is on gently sloping and undulating upland 
hills and ridges and tops of mesas. It has a profile simi- 
lar to the one described as typical of the Shavano series. 
Most of the acreage is in the western and southeastern 
parts of the Area. 

This soil supports a fair cover of native grass, brush, 
and scattered trees and is used primarily as range. It 
is not suitable for tillage, because bedrock is fairly near 
the surface. It is moderately susceptible to erosion. 
(Capability unit VIe-1 nonirrigated; TVe-3 irrigated) 

Shavano sandy clay loam, 5 to 10 percent slopes 
(ShC).—This soil is on the tops of mesas and on upland 
hills and ridges. It has a profile similar to the one de- 
scribed as typical of the Shavano series. Most of the 
acreage is in the western and southeastern parts of the 
Area. 

This soil supports a fair cover of native grass, brush, 
and scattered trees and is used mainly as range. It is 
not suitable for tillage. It is moderately susceptible 
to erosion. (Capability unit VIe-1 nonirrigated) 


Travessilla Series 


The soils of the Travessilla series are shallow, well 
drained, and moderately coarse textured. They are grass- 
land soils that formed on upland hills and ridges and 
on the edge of mesas in calcareous material weathered 
residually from the underlying sandstone bedrock. Soils 
of this series are moderately extensive in the Area and 
occur mainly in the western half. 

Travessilla soils have a light brownish-gray or gray- 
ish-brown, friable, granular surface layer 2 to 3 inches 
thick. They have a moderately coarse textured, cal- 
careous subsoil that has very weak, subangular blocky 
structure. The substratum, which begins 12 to 18 inches 
below the surface, is hard sandstone bedrock. 

These soils are moderately susceptible to erosion. They 
yield large amounts of runoff water. The organic-matter 
content is low, and the structure is unstable. 

Typical profile of Travessilla fine sandy loam, 200 
feet. north of the southwest corner of sec. 35, T. 49 N., 
R. 10 W. (Montrose County) : 

A1l—0 to 4 inches,. fine sandy loam; light brownish gray 
(10YR 6/2) when dry, grayish brown (10YR 5/2) 
when moist; moderate, fine, granular and crumb 
structure; soft when dry, very friable when moist; 
calcareous; pH 8.0; clear, smooth boundary. 

C—4 to § inches, fine sandy loam; light brownish gray (10YR 
6/2) when dry, grayish brown (10YR 5/2) when 
moist; slightly hard when dry, very friable when 
moist: massive; calcareous; pH 8.2; clear, smooth 
boundary. 

R—8 inches ++, hard, calcareous sandstone. 

These soils are fairly uniform. On the surface are 
varying amounts of loose stones and rocks. In some 
places a weak accumulation of calcium carbonate occurs 
above the bedrock, which is at a depth of 8 to 18 inches. 


Travessilla soils are coarser textured and shallower to 
bedrock than Shavano soils, with which they normally 
occur. They resemble Persayo soils, which also are shal- 
low, but Travessilla soils are coarser textured and are 
underlain by sandstone bedrock instead of by beds of 
shale. They are coarser textured and less deep to bed- 
ick than Fruita soils, with which they occur in some 

aces. 

F In their natural state, Travessilla soils support a mod- 
erate cover of galleta, needle-and-thread, three-awn, and 
juniper. They are not suitable for tillage. 

Travessilla fine sandy loam, 0 to 10 percent slopes 
(TrC)—This soil is on upland hills and ridges. It has a 
profile similar to the one described as typical of the 
Travessilla series. It occurs throughout the Area but 
is most extensive in the western half. 

This soil supports a fair cover of galleta, needle-and- 
thread, three-awn, and juniper. It is not suitable for 
tillage. If overgrazed it is moderately susceptible to ero- 
sion, particularly wind erosion. (Capability unit VITs-1 
nonirrigated) 


Uncompahgre Series 


The soils of the Uncompahgre series are deep, some- 
what poorly drained, and moderately coarse textured 
to moderately fine textured. They formed on flood 
plains and low terraces in stratified, calcareous alluvium 
derived from many kinds of rock. Soils of this series 
are extensive in this Area, mainly along the Uncom- 
pahgre River. 

Uncompahgre soils have a gray or very dark gray, 
friable, granular surface layer 6 to 12 inches thick. They 
have a gray or dark-gray, stratified but predominantly 
medium-textured subsoil that is mottled with stains and 
streaks of gray and brown. The substratum, which be- 
gins at a depth of 20 to 30 inches, is light brownish-gray 
or grayish-brown mixed alluvium that is calcareous and 
stratified but predominantly medium textured. It is 
strongly mottled with streaks and stains of gray and 
brown. The depth to bedrock is 60 inches or more. 

These soils are not highly susceptible to erosion. The 
organic-matter content is moderately high, and the 
structure is stable. 

Typical profile of Uncompahgre loam, 400 feet east 
and 400 feet north of the center of sec. 7, T. 47 N., R. 8 W. 
(Montrose County) : 


A1—O to 10 inches, loam; gray (10YR 5/1) when dry, very 
dark gray (1lOYR 3/1) when moist; moderate, me- 
dium, granular structure; slightly hard when dry, 
very friable when moist; calcareous; pH 8.0; clear, 
smooth boundary. 

ACg—10 to 19 inches, loam; gray (10¥R 6/1) when dry, 
dark gray (10YR 4/1) when moist; stratified with 
thin lenses of fine sandy loam; massive; hard when 
dry, friable when moist; common, medium, faint 
10YR 4/4 mottles; calcareous; pH 8.0; gradual, 
smooth boundary. 

Cg—19 to 60 inches, loam; light brownish gray (2.5Y 6/2) 
when dry, grayish brown (2.5Y¥ 5/2) when moist; 
stratified with thin lenses of fine sandy loam; mas- 
sive; hard when dry, friable when moist; many, 
large, distinct 1OXR 4/4 mottles; small amount of 
quartzitic gravel; calcareous; pH 8.2. 


The thickness of the surface layer ranges from about 
6 to 12 inches. The texture varies from place to place. 
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Although these soils typically are calcareous throughout, 
their uppermost few inches is noncalcareous in some 
places. The degree of and depth to stratification var 
widely, but the texture is dominantly loam from a depth 
of about 8 to a depth of 80 inches. The depth to mottling 
ranges up to 18 to 20 inches. 

Uncompahgre soils are coarser textured, are Jess well 
drained, and have a darker colored surface layer than 
Billings soils, which they adjoin in many places. Un- 
compahgre soils resemble Genola soils but have a darker 
colored surface layer and are less well drained. Drain- 
age is comparable to that of Blanyon soils, but Uncom- 
pahere soils sre coarser textured, have a darker colored 
surface layer, and lack the accumulations of silicate 
clay typical of Blanyon soils. , 

In their natural state, Uncompahgre soils support a 
dense cover of grass, willow, and cottonwood. The water 
table, which is high at least part of each year, harms 
crops in some places. Nevertheless, these soils are mod- 
erately productive and are used for celery and many 
other crops. 

Uneompahgre clay loam (0 to 2 percent slopes) (Uc}— 
This soil is on flood plains and. low terraces. Except 
for the surface layer, the profile is similar to the one 
described as typical of the Uncompahgre series. The 
largest, acreage borders the Uncompahgre River. 

This soil supports a good cover of native grasses, wil- 
lows, and scattered cottonwood. It can be tilled suecess- 
fully but should be artificially drained because the water 
table is high at-some period nearly every year. This soil 
is not highly susceptible to erosion, but occasionally it is 
flooded and receives deposits of silt. (Capability unit 
Viw-2 nonirrigated ; Liw-1 irrigated) 

Uncompahgre clay loam, wet (0 to 2 percent slopes) 
(Ug]—This soil is in slight depressions on the flood plains 
and is wet most of the year. Except for the surface 
layer, the profile is similar to the one described as typi- 
cal of the Uncompahgre series, but all layers generally 
ue mottled, All the acreage borders the Uncompahgre 

iver. 

This soil supports a fair cover of water-tolerant grass 
and willow and is used primarily as native range and 
for native hay. It is not suitable for tilled crops unless 
artificially drained. It is not highly-susceptible to ero- 
sion. (Capability unit VIw-2 nonirrigated; ITIw-1 
irrigated ) 

Uncompahgre fine sandy loam (0 to 2 percent slopes) 
(Uh).—This soil is on flood plains and low terraces. Except 
for the surface layer, the profile is similar to the one 
described as typical of the Uncompahgre series. Most 
of the acreage borders the Uncompahgre River. 

This soil supports a fair cover of willow and grass. 
It can be used for tilled crops, but the water table fluc- 
tuates and at some time of the year is near enough to 
the surface to be damaging to crops. This soil is mod- 
erately susceptible to wind erosion. (Capability unit 
Viw-2 nonirrigated; IIw-1 irrigated) 

Uncompahgre gravelly loam (0 to 2 percent slopes) 
(Um}.—This soil generally is on those parts of the flood 
plain nearest the Uncompahgre River and those adjacent 
to terraces underlain by sand and gravel. It has a pro- 
file similar to the one described as typical of the Un- 
compahgre series, but the surface layer is 15 to 30 per- 
cent gravel. 
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This soil supports a good native cover of grass, wil- 
low, and scattered cottonwood. The gravel in the sur- 
face layer is hard on farm machinery and makes tillage 
difficult unless the Jarger pieces are removed. Because 
of the gravel this soil is somewhat less valuable as crop- 
land than other Uncompahgre soils. It is not highly 
susceptible to erosion. (Capability unit VIw-2 nonirri- 
gated; IIw-1 irrigated) 

Uncompahgre loam (0 to 2 percent slopes) (Un).—This 
soil is on flood plains and low terraces. It has a profile 
similar to the one described as typical of the Uncom- 
pahgre series. Most areas border the Uncompahgre 
River. 

This soil supports a good native cover of grass, wil- 
low, and scattered cottonwood. It can be used for tilled 
crops, but the water table finctuates and generally is 
near enough to the surface at some part of the year to 
cause damage to crops. This soil is not highly susceptible 
to erosion, “but flooding and deposition of silt are com- 
mon, (Capability unit VIw-2 nonirrigated; [Iw-1 irri- 
rated 
‘ ‘Uncompahgre loam, wet (0 to 2 percent slopes) (Uw).— 
This soil is in slight depressions on flood plains and 
low terraces, It has a profile similar to the one de- 
scribed as typical of the Uncompahgre series. Most 
areas border the Uncompahgre River. 

This soil supports a fair cover of water-tolerant grass, 
willow, and scattered cottonwood. It is likely to be 
ponded for long periods, and the water table is at or 
near the surface much of the year; consequently, it is 
not suitable for tilled crops unless artificially drained. 
This soil is not highly susceptible to erosion,. but it is 
subject to flooding and siltation. (Capability unit VIw-2 
nonirrigated ; [{Tw-1 irrigated) 


Vernal Series 


The soils of the Vernal series are deep, well drained, 
and moderately fine textured. They are grassland soils 
that formed on stream terraces in fairly uniform, cal- 
careous material underlain by clean sand and gravel. 
Soils of this series are moderately extensive in the Area, 
mainly at the edges of the valley of the Uncompahgre 
River, south, and west of the town of Montrose. 

Vernal soils have a light-brown to brown, friable, 
eranular surface layer 4 to 5 inches thick. They have 
a moderately well developed, brown or reddish-brown 
subsoil that is moderately fine textured and has pris- 
matic and blocky structure. The substratum, which be- 
gins 18 to 20 inches below the surface, is light-colored, 
calcareous, loose sand and gravel. Accumulations of 
secondary calcium carbonate occur in the lower part of 
the subsoil and the upper part of the substratum. The 
depth to bedrock ordinarily is 60 inches or more. 

These soils are not highly susceptible to erosion. The 
organic-matter content 1s moderate, and the structure is 
stable. 

Typical profile of a Vernal soil, one-fourth mile east 
and 600 feet north of the southwest corner of sec. 17, 
T. 49 N., R. 8 W. (Montrose County) : 

A1—0 to 4 inches, loam; light brown (7.5YR 6/3) when 
dry, brown or dark brown (7.5YR 4/3) when moist; 
moderate, fine, granular structure; soft when dry, 
very friable when moist; noncaleareous; pH 7.2; 
gradual, smooth boundary. 
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B2t—4 to 15 inches, clay loam; reddish brown (5YR 5/3) 
when dry, reddish brown (5YR 4/8) when moist; 
moderate, fine, prismatic structure breaking to mod- 
erate, fine, subangular blocky; hard when dry, fri- 
able when moist; thin, patchy clay films on faces 
of soil aggregates; some quartzitic gravel; noncal- 
careous; pH 7,4; clear, smooth boundary. 

B8ea—15 to 18 inches, gravelly loam; light reddish brown 
(5¥YR 6/38) when dry, reddish brown (5¥R 5/3) 
when moist; weak, medium, subangular blocky 
structure; slightly hard when dry, very friable when 
moist; few, thin, patchy clay films; weak accumula- 
tion of secondary calcium carbonate occurring 4s 
concretions and as coatings on gravel fragments 
and sand; caleareous; pH 8.2; clear, wavy boundary. 

I1Cea—18 to 40 inches +, loose, calcareous, coarse sand, 
gravel, and cobblestones; fragments in uppermost 12 
inches thickly coated with secondary calcium car- 
bonate. 

In this Area most Vernal soils have a slightly thicker 
and finer textured surface layer than is typical of the 
series, because plowing has mixed the topmost 7 to 10 
inches. These soils are moderately uniform. The main 
variation is in the depth to sand and gravel, which ranges 
from 15 to 40 inches. The amount of secondary calcium 
carbonate varies from place to place, but the uppermost 
12 inches of the sand and gravel generally has a strong 
concentration and is weakly cemented in places. 

Vernal soils have a lighter colored surface layer than 
Uncompahgre soils, which they commonly adjoin. Their 
subsoil and substratum, unlike those of the Uncompahgre 
soils, are well drained and unmottled and have distinct 
accumulations of silicate clay. In some places Vernal 
soils oceur with Woodrow soils, which, in contrast, are 
calcareous throughout and lack a distinct accumulation 
of silicate clay and a substratum of clean sand and 
gravel. Vernal soils resemble Mesa soils but have lower 
water-holding capacity. 

In their natural state, Vernal soils support a good 
cover of galleta, Indian ricegrass, blue grama, and cactus. 
If irrigated, they can be used for tilled crops. Because 
of the substratum of coarse sand and gravel, these soils 
have a somewhat lower water-holding capacity than 
other soils in the valley of the Uncompahgre River. 

Vernal clay loam, 0 to 2 percent slopes (VeA).—This 
soil is on terraces. It has a profile similar to the one 
described as typical of the Vernal series. Most areas 
ave south and west of the town of Montrose. 

This soil supports a good cover of galleta, Indian rice- 
ene blue grama, and cactus. It can be used success- 

wlly for tilled crops. It requires frequent irrigation 
because coarse gravel in the substratum limits the water- 
holding capacity. (Capability unit VIe—1 nonirrigated ; 
IIIs-2 irrigated) 

‘Vernal clay loam, 2 to 5 percent slopes (VeB).—This 
soil is at the edge of terraces. It has a profile similar 
to the one described as typical of the Vernal series. The 
largest areas are south and west of the town of Montrose. 

This soil supports a good cover of galleta, Indian rice- 
grass, blue grama, and cactus. If irrigated, it can be 
used successfully for tilled crops, but it is somewhat 
more difficult to irrigate than Vernal clay loam, 0 to 2 
percent slopes. Because of the coarse gravel substratum, 
the water-storage capacity is moderately low, and fre- 
quent irrigation is required. (Capability unit VIe-1 
nonirrigated; IIIe-1 irrigated) 
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Vernal gravelly clay loam, 0 to 2 percent slopes 
(VgA)—This soil occurs as elongated areas on terraces 
parallel to river channels. It has a profile similar to 
the one described as typical of the Vernal series, but 
the surface layer and subsoil are 15 to 30 percent gravel 
and cobblestones. Most of the acreage is south and west 
of the town of Montrose. 

_This soil supports a good cover of galleta, Indian 
ricegrass, blue grama, and cactus. If irrigated, it can 
be used for tilled crops, but the gravel makes tillage 
difficult and is hard on farm machinery. This soil is 
not likely to erode if well managed. (Capability unit 
Vie-1 nonirrigated; ITIs-2 irrigated) 

Vernal gravelly clay loam, 2 to 5 percent slopes 
(VgB).—This soil is on alluvial terraces. It has a profile 
similar to the one described as typical of the Vernal 
series, but the surface layer and subsoil are 15 to 30 per- 
cent gravel and cobblestones. Most areas of this soil 
are south and west of the town of Montrose. 

_This soil supports a good cover of galleta, Indian 
ricegrass, blue grama, and cactus. Some is tilled and 
irrigated, but spreading water evenly is difficult be- 
cause of the slope. Where irrigation is successful, crops 
can be grown. The gravel in the surface layer makes 
tillage difficult and is hard on farm machinery. This 
soil 1s not likely to erode if well managed. (Capability 
unit Vle-1 nonirrigated; I[le-1 irrigated) 


Wet Alluvial Land 


Wet alluvial land (Wa) varies widely in texture, degree 
of mottling, and gleying. It is flooded frequently, and 
the water table is at or near the surface most of the year. 
Drainage is poor. This land type occurs as fairly small 
areas along old oxbow channels of the Gunnison River 
and the Uncompahgre River. 

Tlus land type is not suitable for tillage. It supports 
a cover of water-tolerant grass, willow, and scattered 
cottonwood. (Capability unit WITw-1 nonirrigated) 


Woodrow Series 


The soils of the Woodrow series are deep, well drained, 
and moderately fine textured. They are grassland soils 
that formed on alluvial fans in uniform, calcareous al- 
Jnvium derived from mixed sedimentary rock and Pleisto- 
cene deposits. Soils of this series are moderately extensive 
in this Area and occur principally in the Shavano Valley. 

Woodrow soils have a light brownish-gray or dark 
grayish-brown, friable, granular surface layer 4 to 6 
inches thick. They have a brown or dark-brown. subsoil 
of clay loam that has weak, subangular blocky structure. 
The substratum, which begins 20 to 30 inches below the 
surface, is brown or dark-brown, calcareous clay loam. 
In some places the substratum has weak accumulations 
of secondary calcium carbonate. The depth to bedrock 
generally is 60 inches or more. 

These soils are only moderately susceptible to erosion. 
The organic-matter content is moderate, and the struc- 
ture is moderately stable. 

Typical profile of Woodrow clay loam, one-fourth 
mile east of the southwest corner of the SEY, of sec. 4, 
T. 48 N., R. 10 W. (Montrose County) : 
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A1l—O to 4 inches, clay loam; Hight brownish gray (10YR 
6/2) when dry, dark grayish brown (10YR 4/2) 
when moist; moderate, medium, granular structure ; 
soft when dry, very friable when moist; calcareous ; 
pH 8.0; clear, smooth boundary. 

AC—4 to 10 inches. clay loam; brown (7.5YR 5/2) when dry, 
brown or dark brown (7.5YR 4/2) when moist; weak, 
fine, subangular blocky structure breaking to mod- 
erate, medium, granular; slightly hard when dry, 
very friable when moist ; calcareous; pH 8.2; gradual, 
smooth boundary. 

C—10 to 60 inches +, clay loam; brown (7.5¥R 5/2) when 
dry, brown or dark brown (7.5YR 4/2) when moist; 
massive; hard when dry, very friable when moist; 
calcareous; pH 8.2. 

The surface layer is loam in some small areas. Lo- 
cally, it is darker colored and less than 4 inches thick. 
Accumulations of secondary calcium carbonate occur in 
some places and at variable depths below 10 to 15 inches. 

Woodrow soils are finer textured than Genola soils, 
which they adjoin in many places. They resemble Bill- 
ings soils but have a redder hue. They adjoin Vernal 
soils in some places but lack a distinct accumulation of 
silicate clay and a substratum of sand and gravel. 

In their natural state, Woodrow soils support a good 
cover of galleta, Indian ricegrass, blue grama, and cactus. 
If irrigated, they can be used for tilled crops. 

Woodrow clay loam, 0 to 2 percent slopes (WoA).— 
This soil is on alluvial fans. It has a profile similar to 
the one described as typical of the Woodrow series. The 
main areas are in the Shavano Valley. 

This soil supports a good cover of galleta, Indian rice- 
grass, blue grama, and cactus, Tf irrigated, it can be used 
successfully for tilled crops. It is not highly susceptible 
to erosion. (Capability unit VIe-I nonirrigated; [Le-1 
irrigated) 


Use and Management of the Soils 


This section discusses the general classification of soils 
according to their relative suitability for farming; the 
management of the soils of this Area for irrigated crops 
and for range; the probable yields of irrigated crops; 
the potential of the soils for use as woodland; and the 
soil properties that affect highway engineering, conser- 
vation engineering, and home building. 


Capability Groups of Soils 


Capability classification is the grouping of soils to 
show, in a general way, their suitability for most kinds of 
farming. It is a practical classification based on limita- 
tions of the soils, the risk of damage when they are 
used, and the way they respond to treatment. The soils 
are classified according to degree and kind of perma- 
nent limitation, but without consideration of major 
and generally expensive Jandforming that would change 
the slope, depth, or other characteristics of the soils; 
and without consideration of possible but unlikely major 
reclamation projects. 

In the capability system, all kinds of soils are grouped 
at three levels: the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

Capaptuity Crasses, the broadest grouping, are desig- 
nated by Roman numerals I through VIIf. The nu- 


merals indicate progressively greater limitations and. 
narrower choices for practical use, defined as follows: 


Class I. Soils have few limitations that restrict their 
use. 

Class II. Soils have moderate limitations that re- 
duce the choice of plants or require moderate 
conservation practices. 

Class III. Soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both. 

Class IV. Soils have very severe limitations that 
restrict the choice of plants, require very care- 
ful management, or both. 

Class V. Soils subject to little or no erosion but 
have other limitations, impractical to remove, 
that limit their use largely to pasture, range, 
woodland, or wildlife food and cover. No soils 
in the Delta-Montrose Area are in class V. 

Class VI. Soils have severe imitations that make 
them generally unsuited to cultivation and Jimit 
their use largely to pasture or range, woodland, 
or wildlife food and cover. 

Class VII. Soils have very severe limitations that 
make them unsuited to cultivation and that re- 
strict their use largely to grazing, woodland, or 
wildhfe. 

Class VIII. Soils and landforms have limitations 
that preclude their use for commercial plant 
production and restrict their use to recreation, 
wildlife, or water supply, or to esthetic pur- 
poses. 

Capapitiry Supciasses are soil groups within one 
capability class; they are designated by adding a small 
letter, ¢, w, s, or ¢, to the class numeral, for example, 
IIe. The letter ¢ shows that the main limitation is risk 
of erosion unless close-growing plant cover is main- 
tained; w shows that water in or on the soil interferes 
with plant growth or cultivation (in some soils the wet- 
ness can be partly corrected by artificial drainage); s 
shows that the soil is limited mainly because it is shal- 
low, droughty, or stony; and ¢ shows that the chief 
limitation is climate that is too cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitations, Class V can contain, at 
the most, only the subclasses indicated by 2, s, and ¢, be- 
cause the soils in it are subject to little or no erosion, 
though they have other limitations that restrict their 
use largely to pasture, range, woodland, wildlife, or 
recreation. 

Caramiiry Unrrs are soil groups within a subclass. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity 
and other responses to management. Thus, the capa- 
bility unit is a convenient grouping for making many 
statements about management of soils. Capability units 
are generally designated by adding an Arabic numeral to 
the subclass symbol, for example, Ile-2 or IIIe4. Thus, 
in one symbol, the Roman numeral designates the capa- 
bility class, or degree of limitation, and the small letter 
indicates the subclass, or kind of limitation, as defined 
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in the foregoing paragraph. The Arabic numeral spe- 
cifically identifies the capability unit within each sub- 
class, 


Management by Capability Units 


In this section each capability unit in the Delta-Mont- 
rose Area is described, and the use and management of 
the soils are discussed. All of the soils in classes J, 
II, III, and IV are irrigated. 

Most of the Delta-Montrose Area is irrigated land 
used for crops. Small areas are used as range, and there 
are tracts of Rough broken land unsuitable for either 
crops or range. Since the annual rainfall is less than 
9 inches, all production of cultivated crops depends 
on irrigation. Sugar beets, corn, alfalfa, and small grain 
are the principal crops. Pinto beans, potatoes, onions, 
and irrigated pasture are crops of secondary importance, 
and some acreage is used for the production of vegetables 
and fruits, 


VERTICAL SOIL 
CRACKS 


BURROWS 
“N Fe 
OLD ROOT pF 


CHANNELS [ 
le < 


Piping starts with water 
finding vertical passages 
into the ‘soil 


Horizontal channels 
enlarged by erosion 
solution, etc. 


Careful management of irrigation water is essential. 
Overirrigation and seepage from reservoirs, canals, and 
laterals contribute to the development of a high water 
table and cause accumulations of soluble salts. Lining 
canals, laterals, and field ditches with concrete reduces 
seepage losses materially. To prevent overirrigation, it 
is necessary to know the rate of water intake and the 
water requirements of the crop, and to adjust the timing 
of irrigation and the amount of water applied accord- 
ingly. 

Piping and gullying are serious hazards to the finer 
textured soils of the survey Area. The Billings, Chris- 
tianburg, and Colona soils are most, susceptible to this 
kind of damage. Piping causes the formation of under- 
ground channels, through which both irrigation, water 
and soil material are lost. Eventually, sinkholes and 
gullies develop. Both irrigated areas and adjoining 
areas of range are affected. Figure 12 shows the various 
stages of piping erosion and the gullies and sinkholes 
that ultimately form. 
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Figure 12.—Stages of piping erosion. 
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Class I. Soils that have few limitations that restrict 
their use 
Unrr J-1 


This capability unit consists of deep, light-colored, 
well-drained soils that have a medium-textured or mod- 
erately fine textured surface layer and a moderately 
permeable subsoil. These soils are level or nearly level. 

These are some of the most desirable soils in the Area 
for crops. They are easily tilled, are moderate to high 
in natural fertility, and have high capacity for holding 
moisture that plants can use. Erosion is not a hazard. 
Most of the acreage is cultivated. 

All field crops, truck crops, and orchard fruits suited 
to the Area can be grown on these soils. A commonly 
used cropping system consists of alfalfa, sugar beets, corn, 
and beans or small grain in an 8-year rotation, If the 
organic-matter content is maintained at a high level and 
a high-residue crop is grown about a third of the time, 
these soils can be used continuously for row crops, 
Truck crops and orchard fruits do well, particularly 
where air drainage is good. 

All methods of irrigation can be used on these soils, 
but irrigation by sprinkler or border methods is not 
common. Normal practices of irrigation farming, in- 
cluding land preparation, cultivation, maintenance of 
fertility, and water management, provide adequate pro- 
tection against deterioration of the soils. 


Class II. Soils that have moderate limitations that 
reduce the choice of plants or require moderate conser- 
vation practices 


Supciass IIe. Soms Supsect to Moperate Erosion 1 
Tury Are Nor Prorrecrep 


Untr Ile-1 


This capability unit consists of moderately deep and 
deep, light-colored, well-drained soils that have a mod- 
erately fine textured surface layer and a moderately 
permeable subsoil. These soils are gently sloping, and 
some have limy gravel or cobblestones below a depth of 
20 inches. 

These soils are moderately high in fertility and are 
suited to all crops grown in the Area. The moderately 
fine textured surface layer restricts infiltration, and the 
gravelly or cobbly layers reduce the water-holding ca- 
pacity. The hazard of water erosion is slight to mod- 
erate, and wind erosion is a hazard if the surface is 
left, without a protective cover. 

Most of this unit is irrigated and cultivated. A suit- 
able cropping system consists of alfalfa, sugar beets, corn, 
and beans or small grain grown in rotation. The system 
could also include truck crops, orchard fruits, and other 
specialty crops. In some areas a shortage of water after 
midseason restricts the choice of crops. 

Conserving water and plant nutrients and preventing 
furrow erosion are major management needs. Water 
moves into the gravelly subsoil and leaches plant nu- 
trients from layers above. Effective practices on these 
soils are leveling, lining the irrigation ditches, measur- 
ing irrigation water carefully, and applying water by 
means of siphon tubes or gated pipes. 
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Unrir Ile-2 


In this capability unit are deep, moderately coarse 
textured or moderately fine textured, light-colored, well- 
drained soils that have a permeable subsoil. They occur 
on gently sloping alluvial fans. 

These soils are moderately fertile. They take in water 
at a moderate to rapid rate and have moderate water- 
holding capacity. Both wind erosion and water erosion 
are moderate hazards in places because the surface soil 
is sandy. 

Most of this unit is cultivated. A cropping system 
commonly used consists of alfalfa, sugar beets, corn, 
and small grain in an 8-year rotation. Some farms that 
grow crops for feeding livestock use a system of alfalfa, 
irrigated pasture, and corn. The supply of plant nu- 
trients can be kept at a high level by turning under crop 
residues and by applying barnyard manure and com- 
mercial fertilizer. 

Most of these soils have an adequate source of irriga- 
tion water. Irrigation should be managed so as to pre- 
vent deep penetration of water and leaching of plant 
nutrients. Leveling and adequate preparation of the 
land, short runs, a small head, and frequent, light irri- 
gation are necessary. 


Susciass IIw. Sorms Tat Have Moperate Lamirarions 
Because oF Excess WatTER 


Unit Iw-1 


This capability unit consists of deep, dark-colored, 
imperfectly drained soils that are moderately coarse 
textured to moderately fine textured. These soils are 
on nearly level flood plains, mostly on those adjacent 
to the Uncompahgre River. 

Unless these soils are artificially drained, the choice 
of crops is limited. The water table is high during the 
growing season, and salts have accumulated in some spots. 
‘rained areas are well suited to alfalfa, sugar beets, and 
irrigated pasture. Good management of irrigation water 
is necessary to avoid waterlogging. Occasional floods 
leave deposits of silt. Trosion is not a serious hazard 
if management is good. Fertilizers and crop residues 
are needed to maintain productivity. 


Suscrass IIs. Soms Tuat Have Monrrate Limrrations 
Because or Saninrry anp Tinta 


Unir TIs—-1 


In this capability unit are deep, light-colored, mod- 
erately saline, well-drained soils that have a moderately 
fine textured surface layer and a slowly permeable sub- 
soil. ‘These soils occur on level or nearly level terraces. 

These soils are moderate to high in fertility and hold 
a good supply of moisture that plants can use. They 
take in water slowly, and they are saline, hard to work, 
and erodible. Water erosion is a severe hazard in some 
places, and piping is an especially serious hazard. Be- 
cause of the slow intake rate and the silty texture of the 
surface layer, runoff is excessive and gullies are common 
in drainageways. 

A commonly used cropping system consists of alfalfa, 
sugar beets, corn, and small grain in an 8-year rotation. 
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Also common are irrigated pastures. A small grain nor- 
mally is planted with alfalfa as a nurse crop. The grow- 
ing season is sufficiently long for corn to mature. About 
a third of the corn is cut for silage. Beans and other 
crops that have a low tolerance for salt are not suited, 
and orchards are rare. The water supply generally is 
adequate for crops, but a few areas are short of water 
after midseason. 

Unless the surface layer is moist, preparing a seedbed 
is difficult. Maintaining the organic-matter content im- 
proves tilth and hastens the movement of air and water. 
All crop residues should be turned under. 

The major management needs are conserving water 
and controlling erosion. Effective practices are level- 
ing, lining the irrigation ditches, applying water by 
means of siphon tubes or gated pipes, and providing 
adequate means for disposing of waste water. 


Class HII. Soils that have severe limitations that re- 
duce the choice of plants, require special conservation 
practices, or both 


Suscriass IlTe. Sous Sussecr ro Severn Erosron iF 
Tey are Cuirivarep AND Nor Prorecrep 


Uni ITTe~-1 


This capability unit consists of moderately deep or 
deep, light-colored, well-drained, gently sloping’ soils. 
The ‘surface layer is moderately fine textured, and the 
subsoil is moderately permeable. Some of these soils are 
gravelly throughout, and some are underlain by cobble- 
stones, gravel, or weakly cemented, limy gravel below a 
depth of 20 inches. 

These soils are moderate to high in fertility and have 
moderate water-holding capacity. Most of the acreage 
is irrigated. Because of the slope, erosion is a moderate 
hazard, especially in irrigation furrows. Close-grow- 
ing crops should be included in the crop rotation, to 
control erosion. 

Conserving water and maintaining fertility are ma- 
jor management needs. In irrigating, it is necessary to 
prevent water from penetrating deeply because it leaches 
plant nutrients from layers above. Shore runs and. fre- 
quent, light irrigations are needed. Maintaining a high 
content of organic matter in the surface layer reduces 
the erosion hazard. 


Unir TITe-2 


The soils in this capability unit are deep, light colored, 
moderately saline, and well drained. They have a mod- 
erately fine textured surface layer and moderately slow 
permeability in the subsoil. They are on gently sloping 
alluvial fans and valley slopes. 

These soils are moderate to high in fertility and have 
high water-holding capacity. They take in water slowly, 
and consequently are likely to become saline. The slope, 
the silty texture, and the slow infiltration rate all con- 
tribute to an erosion hazard. Gully erosion is common, 
and piping is a hazard in cultivated areas. 

Only salt-tolerant crops are suited to these soils. Beans, 
orchard fruits, and some truck crops are not ordinarily 
grown. The 8-year cropping system common in the 
Area is used, but more years of irrigated pasture and 
alfalfa are included than on the soils of other units. 


growing crops keep erosion to a minimum. 


Unless the surface layer is moist, plowing and seed- 
becl preparation are difficult. Good tilth can be main- 
tained and permeability improved by keeping the or- 
ganic-matter content high. All crop residues should be 
turned under. 

Major management needs are conserving water and 
reducing the erosion hazard. Among the effective prac- 
tices are smoothing the fields and controlling the irri- 
gation head and the length of irrigation runs. 


Untr IITe-8 


This capability unit consists of deep, light-colored 
and dark-colored, well-drained soils that have a medium- 
textured or moderately fine textured surface layer and 
a moderately permeable subsoil. The underlying ma- 
terial is stony or very limy. These soils are gently slop- 
ing or undulating and occur at an elevation of about 
7,000 feet. 

The soils in this wit are moderately high or high 
in fertility. The water-holding capacity is good unless 
it is limited by the stony substratum. The choice of 
crops is limited because at this high an altitude the 
growing season is short and the temperature is cool in 
summer. Erosion is a moderate hazard in areas that 
are cultivated and left unprotected. Scattered gullies 
have formed in cultivated fields. 

Alfalfa, irrigated pasture, and small grain are the main 
crops. Row crops are not commonly grown. Close- 
Barnyard 
manure and commercial fertilizer are needed to improve 
tilth and to maintain fertility. In some areas the supply 
of irrigation water is inadequate after midseason. Gra- 
dient ditches and irrigation by the corrugation method 
provide efficient means of using water. 


Unrr TITe-4 


This capability unit consists of deep, moderately 
coarse textured and moderately fine textured, light- 
colored, well-drained soils that have a permeable sub- 
soil. They occur on gently sloping and undulating al- 
luvial fans. 

These soils are moderate in fertility. The intake of 
water is moderate to rapid, and the water-holding ca- 
pacity is moderate. Wind erosion and water erosion are 
moderate hazards because of the slope and the sandy 
texture. 

These soils are suited to all crops grown in the Area, 
and most of the acreage is cultivated. An 8-year crop 
rotation is suitable, but the number of row crops should 
be limited because the soils erode readily. Crop resi- 
dues should be turned under, and barnyard manure and 
commercial fertilizer applied. These measures help to 
maintain fertility, and they keep the organic-matter con- 
tent at a high level and thereby reduce the hazard of 
erosion. 

In most places the supply of irrigation water is ade- 
quate, but good management is required to prevent deep 
percolation and leaching of plant nutrients. Effective 
management practices include adequate land preparation, 
adjustment of the irrigation head and the length of runs, 
and frequent light irrigation. 


DELTA-MONTROSE 


Suscuass IIIw. Soms Taar Have Severn Liwrrartions 
Because or Excess WATER 


Untir TIw-i 


This capability unit consists of deep, dark-colored, 
poorly drained, mecdium-textured and moderately fine 
textured soils on nearly level flood plains. 

These soils are unproductive. The water table is near 
the surface, and salt accumulations are common where 
water has evaporated: from the surface. Trosion is not 
a hazard, but floods occasionally deposit silt in some 
places. 

Before they can be used for crops, these soils need to 
be drained and leached, then irrigated and supplied 
with organic matter. At present they are suitable only 
for irrigated pasture and water-tolerant grasses. Drain- 
age is difficult in some areas, particularly where the water 
table is controlled by the height of the water in a river. 
Outlets are hard to find, and the expense of drainage is 
high in proportion to the benefits. 


Suscrass IIIs. Soms Tuar Wave Sever Limrrations 
Because or Motsturr Capaciry, SALIniry, or TIT 


Unit IiTs-1 


This capability unit consists of deep, light-colored, 
moderately saline, well-drained soils that have a_fine- 
textured surface layer and a slowly permeable subsoil. 
These soils are on level or gently sloping terraces. 

These soils are moderately high in fertility, but they 
are hard to work and have accumulations of salt in some 
places. Although they have high water-holding capacity, 
they take in water very slowly and release it slowly 
to plants. Water erosion is a serious hazard, Runoff 
is excessive, and gully erosion is common. Piping also 
is common in all the soils except those that have a gra- 
velly substratum. 

All salt-tolerant crops common to the Area are suited 
to these soils. A suitable cropping system consists of 
alfalfa, sugar beets, corn, and small grain. Irrigated 
pasture commonly is included. In some areas a shortage 
of water after midseason restricts the choice of crops. 

Major management needs are improving tilth and 
conserving water. Unless the surface layer is moist, cul- 
tivation and seedbed preparation are difficult. Good 
tilth can be maintained and permeability improved by 
adding barnyard manure and commercial fertilizer to 
increase yields, and then turning under all crop resi- 
dues. Practices that help to reduce the erosion hazard 
and to conserve water include leveling, adjusting the 
length of irrigation runs, and controlling the irrigation 
head. 


Unrr TIIs-2 


This capability unit consists of moderately deep, light- 
colored, well-drained soils that have a moderately fine 
textured surface layer and a moderately permeable sub- 
soil. These soils are gravelly throughout or have gravel 
or stones at a depth below 20 inches. They are on level 
or gently sloping, high terraces. 

These soils are moderately high in fertility. They 
take in water at a moderate rate but have limited water- 
holding capacity because of the gravel and stones. Ero- 


37 


sion is only a slight hazard and does not limit use if the 
soils are carefully managed. 

Most of this unit is used for crops. All crops suited 
to the Area can be grown. Alfalfa and irrigated pas- 
ture crops are the most common because the gravel is 
hard on plows and cultivators. 

The supply of water is generally adequate, but since 
the ‘water-holding capacity is limited, irrigation man- 
agement is the major need. Supplying just the right 
amount of water is a problem. If the soils are over- 
invigated, water moves into the gravelly or stony ma- 
terial below the subsoil and leaches plant nutrients 
from the layers above. Irrigation runs should be short. 


Unir ITIs-3 


This unit consists of deep, light-colored, moderately 
fine textured soils that have an accumulation of soluble 
salts on the surface. These soils are in level or slightly 
concave areas at the lower end of alluvial fans, 

These soils are low in fertility. They are saline be- 
cause of overirrigation. Water that is allowed to stand 
on the surface evaporates and leaves a crust of salts. 

Unless these soils are improved, they are suited only to 
salt-tolerant crops and grasses. Major needs include im- 
proving water management on the soils upslope, draining, 
leaching, and improving tilth and permeability by add- 
ing organic matter. 
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Susciass IIIc. Soms Tuatr Ars Limrrep In THE CHoIce 
or Crors Because or A Setorr Growine Season 


Unir IITc-1 


This capability unit consists of deep, dark-colored, 
well-drained soils that have a medium-textured surface 
layer and a moderately permeable subsoil. These soils 
are in nearly level and gently sloping areas in the higher 
parts of the survey Area. 

These soils are high in fertility. The rate of water 
intake is good, and the water-holding capacity is good. 
Nevertheless, the choice of crops is limited because at 
the high altitude in which these soils occur, the growing 
season is short and the temperature in summer is cool. 

All of this unit is enltivated. Alfalfa, irrigated pas- 
ture, and small grain are the principal crops. Potatoes 
were once grown but are no longer a profitable crop. 
Because the water supply in this part of the Area is 
inadequate after midseason, conserving water is a major 
need. Effective practices consist of adjusting the length 
of irrigation runs and irrigating lightly and frequently 
by the corrugation method, 


Class IV. Soils that have very severe limitations that 
restrict the choice of plants, require very careful man- 
agement, or both 


Susciass IVe. Soms Svupsecr to Severe Erosion IF 
Tury Arg CULTIVATED AND NOT PROTECTED 


Unir IVe-1 


This capability unit consists of moderately deep and 
deep, light-colored, fine textured and moderately fine 
textured, moderately saline soils. These soils are gently 
sloping or undulating. The moderately deep soils are 
underlain by shale at a depth of about 20 inches. 
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These soils are moderate to high in fertility and have 
good capacity for holding moisture that plants cun use. 
They take in water slowly and have a slowly permeable 
subsoil. Correcting salinity and maintaining tilth are 
management problems. Because of the slope and the 
slow rate of water intake, runoff is excessive and water 
erosion is a severe hazard in some places. There are 
scattered gullies. Piping erosion occurs only in the 
deep soils. The underlying shale prevents it in the mod- 
erately deep ones. 

Most salt-tolerant crops common to the Area are grown 
on these soils, but row crops should be grown infre- 
quently because of the hazard of furrow erosion. Al- 
falfa, irrigated pasture, and small grain are well suited. 
Beans, orchard fruits, and truck crops are grown rarely. 

Cultivation and seedbed preparation are difficult un- 
less the organic-matter content of the surface layer is 
high and the moisture content is adequate. Organic 
matter, which improves tilth and permeability, can be 
maintained by turning under all crop residues and by 
fertilizing the soils with barnyard manure and com- 
mercial fertilizer. 

Conserving water and controlling erosion are major 
management needs. Effective practices consist of smooth- 
ing, adjusting the length of irrigation runs, reducing 
the head of water, and applying water by means of 
siphon tubes or gated pipes. 


Unrr IVe-2 


This capability unit consists of moderately deep or deep, 
meclium-textured to fine-textured soils that are sloping or 
gently rolling. In some places the soils are gravelly and 
the depth is restricted by shale or calcareous gravel. 

The natural fertility is good. Infiltration is mod- 
erately slow, and the water-holding capacity is good. 
Erosion is a serious hazard because of the slope. 

Trrigated pasture, alfalfa, and small grain are suit- 
able crops. Sugar beets, corn, beans, and other row 
crops are not suited, because of the erosion hazard. 

Good water management is a major need. It is diffi- 
cult to get even penetration of water by surface irriga- 
tion. Erosion can be controlled by maimtaining a good 
cover of close-growing crops, by using the corrugation 
method of irrigating, and by irrigating from a small 
head of water. Sprinkler irrigation is suitable also. 


Unir IVe-3 


This capability unit consists of moderately shallow, 
light-colored, medium-textured, undulating soils. These 
soils are underlain by sandstone at a depth of about 20 
inches, and in places they have sandstone fragments on 
the surface and throughout the profile. 

Infiltration is good, but the water-holding capacity 
is moderately low. Water erosion is a moderate to se- 
vere hazard if the surface is left without a protective 
cover. 

These soils are not well suited to cultivation, because 
of the sandstone fragments and the underlying sandstone. 
Trrigated pasture, alfalfa, small grain, and other close- 
growing crops can be grown. 

Conserving irrigation water and controlling erosion are 
major management needs. Effective practices are short- 
ening irrigation runs, irrigation by the corrugation 


method, and reducing the head of water. Distributing 
water evenly is difficult. Sprinkler irrigation is well 


suited. 
Unrr [Ve-4 


This capability unit consists of deep, dark-colored, 
moderately coarse textured, well-drained soils that are 
sloping or rolling. These soils are all in Bostwick Park, 
in the higher parts of the Area. 

These soils are productive. They are sandy and have 
a moderately rapid infiltration rate and moderate water- 
holding capacity. Water erosion and wind erosion are 
severe hazards if there is no protective cover. 

At the high altitude in which these soils occur, the 
choice of crops is limited by a short growing season and 
cool temperatures in summer. In addition, there is a 
shortage of water late in the season. Irrigated pasture 
and small grain are suitable, but alfalfa is not. 

Conserving water is the major management need. Ef- 
fective practices consist of shortening the irrigation 
runs and applying small amounts of water. Light, fre- 
quent irrigations help to ‘prevent deep percolation and 
the leaching of plant nutrients. 


Susciass 1Vw. Sos Tuat Have Very Severe Limrra- 
TIONS FoR Cuirivation Brcausr or Excess Water 


Unir IVw-1 


The soils in this capability unit are deep, dark colored, 
meclinm textured or moderately fine textured, and some- 
what poorly drained. They have a water table near the 
surface. They are in level or slightly concave positions 
in the higher parts of the Area. 

These soils are high in fertility and have a moderate 
infiltration rate and good water-holding capacity. The 
water table is near the surface. Frosion is not a hazard. 

The high water table and the climate limit the choice 
of crops. Irrigated pasture is suitable, and small grain 
is grown in some places. : 

Draining these soils is difficult because outlets are in- 
adequate, but drainage is not essential for hay and pas- 
ture. The high water table eliminates the need for 
frequent irrigation, but if it is lowered, better pasture 
plants can be introduced. 


Surcrass IVs. Sors Taat Have Very Severn Limrra- 
tions Because or Morsrurn Capraciry, SaLiniry, or 


Trt 
Unit IVs-1 


This capability unit consists of deep, light-colored, 
fine-textured, saline soils that have a very slowly per- 
meable subsoil. These soils are somewhat poorly drained 
in places. They occur on nearly level or gently sloping 
terraces, 

These soils are moderately fertile and have very slow 
infiltration. Salt accumulations are common. Because 
water infiltrates slowly, prolonged irrigation is needed 
to moisten the root zone. Erosion is not a serious hazard, 
but piping is common. 

Cultivation and the preparation of seedbeds are diffi- 
cult. Measures are needed that improve tilth, increase 
the rate of infiltration, and maintain the organic-matter 
content. The common crops are close-growing peren- 
nials, such as irrigated pasture and alfalfa. 


DELTA-MONTROSE 


_ Conserving water is a major management need. Eyfec- 
tive practices are leveling, irrigating by the corrugation 
method, reducing the head of water, and disposing of 
waste water. 

Unir [Vs-2 


_ The soils in this capability unit are moderately deep, 
light colored, moderately fine textured or fine textured, 
saline, and well drained. They are underlain by shale 
at a depth of about 20 inches. They occur on nearly level 
or gently sloping terraces, - 

These soils are moderately high in fertility and have 
slow to very slow infiltration. They have moderate 
water-holding capacity but do not give up moisture 
readily to plants. They are difficult to work unless 
moist. The underlying shale restricts the penetration 
of moisture and roots. As a result of overirrigation, 
the water table rises in places and some areas become 
saline. Erosion is not a hazard if there is adequate 
cover and piping does not occur. 

A commonly used cropping system consists of alfalfa, 
sugar beets, corn, and small grain in an 8-year rotation. 
Beans, truck crops, and orchard fruits are not suited, 
because the soils are saline and only moderately deep. 
Adding organic matter by turning under crop resi- 
dues improves tilth and permeability. 

Conserving water is a major need. Effective prac- 
tices are leveling, adjusting the length of irrigation 
runs in relation to the infiltration rate, reducing the 
head of water, and disposing of waste water. 


Unir IVs-3 


The soils in this capability unit are shallow, light 
colored, moderately fine textured, well drained, and 
saline. They are nearly level or gently. sloping and are 
underlain by shale at a depth of 18 inches or less. 

Most of this unit is in native range, and only a small 
acreage is cultivated. The choice of cultivated crops 
is limited by slow infiltration and limited water-holding 
capacity. Because shale is fairly near the surface, a 
high water table, seepage, and salinity are common prob- 
lems. 

Shallow-rooted grasses and small grain are well suited 
to these soils, but deep-rooted crops are not. 

These soils can be improved by turning under all crop 
residues and applying barnyard manure and commercial 
fertilizer. Good water management is a major need, for 
overirrigation causes seepage and increases salinity. 


Class VI. Soils that have severe limitations that make 
them generally unsuited to cultivation and that limit 
their use largely to pasture or range, woodland, or 
wildlife food and cover 


Sunciass Vie. Soms Severery Limiren, Primariny By 
Risk or Eroston ir Protecrive Cover Is Nor Marn- 
TAINED 


Untr VIe-1 


This capability unit consists of moderately deep or 
deep, well-drained soils that have a moderately coarse 
textured, medium-textured, or moderately fine textured 
surface layer and a subsoil of sandy loam to clay loam. 
These soils are on nedrly level to sloping uplands. Some 
have gravel throughout, and others are underlain by 
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sandstone or calcareous cobblestones or pebbles at a depth 
of 20 inches or more. The rest of the soils are 60 inches 
or more deep to stony material. 

These soils are productive and have good water-hold- 
ing capacity. They occur in desert areas and have a 
sparse cover of galleta, saltbush, western wheatgrass, 
and annual weeds. Both wind erosion and water erosion 
are moderate hazards in the gently sloping areas, and 
gullies are common in the steeper areas. If irrigated, 
most of the acreage is suited to cultivation, but without 
irrigation it is all too dry for cultivated crops and is 
used as range. The range should be reserved for use 
in winter. Reseeding is difficult, except during years 
when the moisture supply is better than usual. 


Unir Vie-2 


This capability unit consists of deep, well-drained 
soils that have a medium-textured or moderately fine 
textured surface layer .and a well-developed subsoil. 
Most of them are dark colored. A few are light colored 
and are calcareous throughout. These soils are nearly 
level to strongly sloping and are at a high elevation on 
uplands. 

These soils are moderately high in fertility and have 
good water-holding capacity. Water erosion is a mod- 
erate hazard, and a good plant cover is needed to pre- 
vent gullying on the steeper slopes. 

If irrigated, these soils are productive, but the choice 
of crops is limited because of the high elevation and 
short growing season. Without irrigation, these soils 
are not suited to cultivated crops and are used as range. 

The native vegetation consists of serviceberry, sage- 
brush, Gambel oak and other woody plants, and a mix- 
ture of wheatgrass, bluegrass, needlegrass, and other 
good forage plants. Range seeding is feasible. The 
best stands are obtained where good seedbeds are pre- 
pared and suitable grasses are properly planted. 


Suncnass Viw. Soms Sevrerery Liurrep pyr Excess 
Warrer anp GENERALLY UNSUITABLE FOR CULTIVATION 


Unit Viw-1 


The soils in this capability unit are deep, dark colored, 
medium textured or moderately fine textured, and some- 
what poorly drained. They occur in nearly level or 
slightly concave areas at a high elevation. 

These soils are high in fertility, but they have a water 
table at or near the surface. They are suited to culti- 
vated crops only if they are drained and irrigated. With- 
out irrigation they are suited only to native grass, which 
is ent for hay in some years. Jtrosion is not a serious 
hazard. 

The native vegetation includes Nebraska sedge, red- 
top, bluejoint, Baltic rush, and other plants that grow 
on moist or wet soils. Reed canarygrass is suitable for 
seeding. The range should be protected against over- 


grazing. is a 
nit VIw- 


This capability unit consists of deep, dark-colored, 
somewhat poorly drained soils that are moderately fine 
textured to moderately coarse textured. These soils are 
chiefly on the nearly level flood plains adjacent to the 
Uncompahgre River. 
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These soils are moderately high in fertility, are per- 
meable, and hold water well. The water table normally 
is high during the growing season, and as a result, spots 
of salt accumulate. Trosion is not a serious hazard on 
these soils, but floods occasionally deposit silt on the 
surface. 

These are productive soils, but they are suited to culti- 
vated crops only if they are irrigated and, as a rule, 
drained. The native vegetation includes cottonwood, 
willow, wheatgrass, redtop, sedges, saltgrass, and other 
plants that grow on bottom lands. Considerable forage 
is available for grazing, but yields are uncertain because 


ae By 
of periodic floods and silting. 


Susciass VIs. Soms Gunpratiy Unsvurranve ror Cuntt- 
vation AND Limirep ror Ormrr Uses sy Trretr Motsrorn 
Capaciry, SALINITY, or Ovretur Frarorns 


Unir VIs-1 


This capability unit consists of shallow to deep, light- 
colored, well-drained, saline soils that are fine textured 
or moderately fine textured. ‘The soils are on nearly level 
or gently sloping terraces and uplands. 

Most of these soils are deep, but a few are shallow 
to clay shale. A few are high in gypsum. All these 
soils take in water slowly and release if slowly to plants. 
Tilth generally is poor. Water erosion is a severe hazard 
in some places. Runoff is excessive because infiltration. is 
slow and the surface layer is silty. Much silt is washed 
into the streams through sheet erosion. Piping erosion 
is a severe hazard on the deep soils; as a result, an in- 
tricate pattern of gullies has formed in places. 

For the most part, the soils in this unit are suitable 
for cultivation if they ave irrigated and properly ferti- 
lized. Without irrigation, they are suitable only for 
range. 

These soils receive less than 9 inches of precipitation 
annually, The natural vegetation is a sparse cover of 
salt-tolerant plants, mainly greasewood, rabbitbrush, 
saltbush, alkali sacaton, saltgrass, and wheatgrass. Care- 
ful management of grazing is needed to maintain the 
good forage plants and to prevent invasion by inferior 
kinds. Seeding these arid, saline soils is not feasible, 
except in years when the moisture supply is exceptionally 
favorable. 


Class Vil. Soils that have very severe limitations 
that make them unsuited to cultivation and that re- 
strict their use largely to grazing, woodland, or wild- 
life 

Suscuass Vile. Soms Very Severery Limrrep, Careriy 
sy Risk or Kroston rr Prorecrive Cover Is Nor Marn- 


TAINED 
Unit VITe-1 


In this capability unit are deep, light-colored, very 
sandy soils that are gently sloping or hilly. 

These soils are too droughty for cultivated crops and 
furnish limited grazing for only a short time in spring. 
They have low water-holding capacity and support only 
a sparse cover of annual weeds and grasses. Wind 
erosion is a serious hazard because the surface soil is 
loose and the vegetation is sparse. 
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Untr Vite2 


The soils in this capability unit are deep, light colored, 
fine textured or moderately fine textured, and saline. 
They are on sloping and strongly sloping alluvial fans. 

These soils have good water-holding capacity, but 
they take in water slowly and release it slowly to plants. 
They occur in the desert areas. The vegetation is too 
sparse to provide protection against erosion. Runoff is 
excessive on the steeper slopes and washes large quan- 
tities of silt into the streams. Both sheet erosion and 
gully erosion are serious hazards. 

These soils are suited to cultivated crops only if they 
are irrigated. Irrigating them is difficult, however, be- 
cause of slow infiltration and the serious erosion hazard. 
The native vegetation consists of a sparse cover of salt- 
bush, alkali sacaton, rabbitbrush, and annual weeds. 
Careful management is required to maintain the cover, 
because reseeding these arid soils is not practical. 


Suscriass VIIw. Sos Very Srverery Licrren py Ex- 


cess WATER 
Univ Vilw-1 


This capability unit consists of deep, light-colored to 
dark-colored, stratified soils that vary greatly in-color, 
texture, depth, and drainage. These soils are on bottom 
lands adjacent to the major streams. 

These soils are flooded frequently and normally have 
a high water table. Salt accumulations are common. 
Erosion is not a serious hazard, but flooding causes silt 
to accumulate in some places. 

Draining these soils is not practical, and consequently 
they are not suitable for cultivation. They are used 
only for grazing. The natural plant cover, which nor- 
mally is good, consists of cottonwood, willow, and. salt- 
tolerant grass. 


Suscnass VIIs. Soms Very Sreverniy Limrren ny Low 
Watrr-Hotprne Caractty, Stones, or Orumr Som Fra- 
TURES 

Unit VITs-1 


This capability unit consists of shallow to deep, me- 
dium-textured or moderately fine textured, well-drained 
soils that are stony and rocky. These soils are undulating 
to steep. Stones cover 20 to 50 percent of the surface. 

These soils have moderate infiltration and moderate 
water-holding capacity, but the stones on the surface 
and in the profile make them unsuitable for cultivation. 
Erosion is a serious hazard, and gullies are common. 

If well managed, these soils support a fair to good 
stand of native vegetation. Reseeding is not practical, 
and grazing should be so regulated that only half the 
stand of desirable grass is usecl each year. 


Unit VIIs-2 


The soils in this unit are shallow to moderately deep, 
light colored, moderately fine textured or fine textured, 
and saline. They are undulating to steep. . 

These soils have low to moderately high water-holding 
capacity, but they take in water slowly and release it 
slowly to plants. They are moderately: saline, and in 
some places their subsoil contains a large amount of 
gypsum. Runoff is excessive and washes off large quan- 
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tities of silt, which contribute to the silt load of the 
streams in the Area. Erosion is a severe hazard, and 
both sheet erosion and gully erosion are active. 

The annual precipitation is low. The vegetation is 
sparse, and not enough moisture is available to make 
reseeding practical. Consequently, these soils are not 
good for range. They require very careful management 
for maintenance of the cover and control of erosion. 


Unir VIIs-3 


This capability unit consists of shallow to moderately 
deep, very stony, hilly to very steep soils. Sandstone 
and shale crop cut, and the steeper slopes terminate in 
almost vertical escarpments. 

These soils are too stony, too shallow, and too steep 
for cultivation. Erosion is a hazard, especially where 
the vegetation is sparse. 

All of this unit is in native range and normally sup- 
ports a good plant cover. Only a few areas are inac- 
cessible to livestock. Grazing needs to be carefully 
regulated by distributing livestock on the higher slopes, 
as well as on the gentler slopes. In this way, overgraz- 
ing can be avoided at the base of hills. 


Class VUT. Soils and landforms that have limitations 
that preclude their use for commercial plant produc- 
tion and that restrict their use to recreation, wildlife, 
or water supply, or to esthetic purposes 


Suscnass VITIes. 
FOR PLANTS 


Areas Tar Have Lirriz Porentran 


Unrr VIIIes-1 


This capability unit consists of very steep; rocky soils, 
rolling shale hills, Gullied land, and excessively saline 
areas. The soil material ranges from partly weathered 
shale to deep, fine-textured soils. 

The native vegetation consists of a sparse cover of 
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plants that tolerate salt and water. Steep areas that 
have little or no vegetation are actively eroding and have 
many gullies. Bare, steep-sided gullies have formed 
along small drainageways in the deep soils. These steep, 
gullied areas, as well as the stony areas, are imaccessible 
to livestock. 

Saline wet spots occur where seepage and runoff ac- 
cumulate in low depressions. The water table is at or 
near the surface, but it may recede during winter. 
When the soils are dry, salts form a thick crust on the 
surface and even coat some of the leaves of plants. 


Predicted Yields of Crops 


Table 2 lists, for each soil in the survey Area, the 
predicted average yields per acre of the principal irri- 
gated crops under two levels of management. These 
predictions were based on interviews with farmers and 
on records kept by various agencies that deal with crop 
production. 

The columns A show predictions of yields to be ob- 
tained under common management, which consists of 
(1) seeding at the proper rate, (2) controlling weeds, 
insects, and diseases, (3) applying a minimum of fertil- 
izer, (4) harvesting by efficient methods, and (5) sup- 
plying enough irrigation water. 

The columns B show predictions of yields to be ex- 
pected under improved management, which consists of 
(1) seeding at the proper rate and at the right time, (2) 
controlling insects, weeds, and_ diseases, (8) leveling 
the soils, realining ditches, supplying enough irrigation 
water, and otherwise improving irrigation practices, (4) 
draining wet areas, (5) leaching out excess soluble salts, 
(6) seeding improved crop varieties, and (7) fertilizing 
adequately with organic and commercial fertilizer, and 
turning under crop residues. 


TaBLe 2.—Predicted average yields per acre of the principal irrigated crops under two levels of management 


[Yields in columns A are those obtained under common management; those in columns B are yields to be expected under improved manage- 


ment. 


Soil 


Billings gravelly clay loam, 0 to 2 percent slopes..._._.__...------- 


Billings gravelly clay loam, 2 to 5 percent slopes__ 


Billings gravelly clay loam, 5 to 10 percent slopes._.____--.-------- 
Billings silty clay, 0 to 2 pereent slopes__.--.-..-_---------------- 


Billings silty clay, 2 to 5 percent slopes__ 


Billings silty clay, 5 to 10 percent slopes....-.-----------.-------- 
Billings silty clay, loamy substratum, 0 to 2 percent slopes___------- 
Billings silty clay, shale substratum, 0 to 2 percent slopes___-------- 
Billings silty clay, shale substratum, 2 to 5 percent slopes._.-------- 
Billings silty clay loam, 0 to 2 percent slopes__.-.----------------- 
Billings silty clay loam, 2 to 5 percent slopes___._----------------- 
Billings silty clay loam, 5 to 10 percent slopes_..-.--.--.-------~--- 
Billings silty clay loam, gravel substratum, 0 to 2 percent slopes____ 
Billings silty clay loam, shale substratum, 0 to 2 percent slopes_____- 
Billings silty clay loam, shale substratum, 2 to 5 percent slopes___._- 
Blanyon silty clay loam, 2 to 5 percent slopes_____----.----------- 
Blanyon silty clay loam, moderately wet variant ?__.-_.----------- 
Bostwick fine sandy loam, coarse subsoil variant, 5 to 10 percent slopes__--__- 


See footnotes at end of table. 


Dashed lines indicate that soil is not suited to the crop specified or that the growing season is too short for the crop to mature] 


Sugar beets Alfalfa Corn Malting 
barley 

A B A B A B A B 

Tons Tons Tone Tons Bu. Bu. Bu. Bu. 
Sentsaetace 14 25 3.0 5.0 75 125 60 85 
sige ts ah 12 23 2.5 4,0 65 115 50 75 
tke ageless eee 2.0 4.0 fone ens lee ean 40 70 
ties waciSipees 11 22 3.0 5.0 70 100 50 75 
Sete oees 10 20 2.5 4.0 65 90 40 70 
Aweiawee Weeeralelgcca nl? Gab eee eee 40 70 
Ste sae cts 14 25 3.0 5. 0 75 125 60 85 
Si te ee 15 24 8. 0 4. 5 65 120 50 80 
Ue udiate 10 18 «2.0 3.0 55 75 40 70 
eee nate 15 26 3. 0 5. 0 80 130 60 85 
herrea 12 23 2.5 4.0 65 115 50 75 
ie oa se aaa a abot 2.0 Bue loser Loe 40 70 
Seago 14 25 3.01 5.0 80 130 60 85 
Rial Aa 13 23 3.01) 4.5 75 120 50 80 
dhe tial gates 12 22 2.5 4.5 70 120 50 75 
2 Malian cne teag mae 2.5 BoE | iS oe hha 140 160 
tage eeatbaaee 13 23 3. 0 4.5 75 120 50 75 
Ptgamns Gabe ame 3.0 4.5 J_--2 ie ---- 50 75 
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TaBLE 2.—Predicted average yields per acre of the principal irrigated crops wnder two levels of management—Continued 


Soil 


Bostwick gravelly loam, 2 to 5 percent slopes_____..--_----------------~--- 
Bostwick loam, 0 to 2 percent slopes. _-----...--------------------------- 
Bostwick loam, 2 to 5 percent slopes._____.--_.---.---------------------- 
Bostwick loam, 5 to 10 percent slopes. ___.-..-------~+------------~------- 
Cerro clay loam, 1 to 5 percent slopes.....--.---------------------------- 
Cerro clay loam, 5 to 10 percent slopes_____-___------~-_------.----------- 
Christianburg silty clay, 0 to 2 percent slopes.___..----------------------- 
Colona clay, 0 to 2 percent slopes..._..-----.---------------------------- 
Colona clay, 2 to 8 percent slopes__.______--~-_-------------------------- 
Colona clay, gravel substratum, 0 to 2 percent slopes._-_._-.---.--..------- 
Doak clay loam, 2 to 5 percent slopes..-/---.-.-------------------------- 
Fruita loam, 0 to 2 percent slopes____.-_----_--------------------------- 
Fruita clay loam, 5 to 10 percent slopes. __.---_-.----~------------------- 
Fruitland fine sandy loam, 0 to 2 percent slopes. _._---.--------_---------- 
Fruitland fine sandy loam, 2 to 5 percent slopes.__-_---.-------.---------- 
Fruitland sandy clay loam, 0 to 2 percent slopes. aie 
Fruitland sandy clay loam, 2 to 5 percent slopes______--______--.---------- 
Fruitland sandy clay loam, stony substratum, 0 to 2 percent slopes. .-------- 
Fruitland sandy clay loam, stony substratum, 2 to 5 percent slopes___-----~_ 
Genola clay loam, 0 to 2 percent slopes_-.._._.___--------.--------------- 
Genola clay loam, 2 to 5 percent slopes_.__-......------_----------------- 
Genola clay loam, saline, 0 to 2 percent slopes ?___---_--____--_--.--------- 
Hinman clay loam, 0 to 2 percent slopes._.----____.---.--------.--.------ 
Luhon clay loam, 2 to 5 percent slopes___.----.._-----~-_---------------- 
Luhon clay loam, 5 to 10 percent slopes____.--___-------_.-----.~--------- 
Luhon gravelly clay loam, 5 to 10 percent slopes___.__----------.--------- 
Mack clay loam, 0 to 2 percent slopes..__-------------------------------- 
Maek clay loam, 2 to 5 percent slopes.____-.---__------_----------------- 
Mack clay loam, 5 to 10 percent slopes__-_.-.--_.------.----------------- 
Mack gravelly clay loam, 0 to 2 percent slopes..__.-------_--------------- 
Menoken-Chacra clay loams, 0 to 2 percent slopes_..-_--.___-------------- 
Mesa clay loam, 0 to 2 pereent slopes.__...-----.------~~..------ eee eee 
Mesa clay loam, 2 to 5 percent slopes___--..----------------------------- 
Mesa clay loam, 5 to 10 percent slopes. __._---- 

Mesa gravelly clay loam, 0 to 2 percent slopes 
Mesa gravelly clay loam, 2 to 5 percent slopes. 
Mesa gravelly clay loam, 5 to 10 percent slopes.-_.-._----_.--------------- 
Mesa gravelly clay loam, shale substratum, 0 to 2 percent slopes...._.---_-- 
Mesa gravelly clay loam, shale substratum, 5 to 10 percent slopes___...______ 
Orchard clay loam, 0 to 2 percent slopes______.---_-_-_--..0------e eee eee 
Orchard clay loam, 2 to 5 percent slopes__...----___-----.---------------- 
Orchard gravelly clay loam, 0 to 2 percent slopes__.__-_--_.__-...-------_-- 
Orchard gravelly clay loam, 2 to 5 percent slopes___..-.-.-_...---.-.------- 
Persayo silty clay loam, 0 to 2 percent slopes_----..----------------------- 
PoudréJloames.. fs co Shey one css seek ete eke bot oak eeee 
Ravolavelay loamis io soscgecuccbseaenceceLsesuece stud sett oatceceeces cee 
Salt Lake clay, drained___-----.---------------~--------_- +--+ eee 
Shavano sandy clay loam, 2 to 5 percent slopes....._.--.---_-------------- 
Uncompahgre clay loam ?____-._.___.---.+---------------~--------- ~~ 
Uncompahgre clay loam, wet ?_________-___-_---_.-------~----.-+--------- 
Uncompahgre fine sandy loam ?_ 
Uncompahgre gravelly loam ® 
Uncompahgre loam #_______---_.-- 

Uncompahgre loam, wet?__.._____-.---.__-----------------------------e 
Vernal clay loam, 0 to 2 percent slopes.--__.-----.-------------------_--- 
Vernal clay loam, 2 to 5 percent slopes__--___-___---_-------_-_.----------- 
Vernal gravelly clay loam, 0 to 2 percent slopes___-----_---.-.------------ 
Vernal gravelly clay loam, 2 to 5 percent slopes_._._._-.---._.__..--__-_-- 
Woodrow clay loam, 0 to 2 percent slopes___..______._-.---~--------L_ ee 


Sugar beets Alfalfa. Com Malting 
barley 
A B A B A B A B 
Tons Tons Tons Tons Bu. Bu. Bu. Bu. 
eel tie fod 2.5 A.D. |onosec|= seca] 1.85 155 
Serer ny eee 2.5 4,6 |_.---_|------| 146 165 
Mewieolidead 2. 0 4.0 |.----_|------} 130 150 
Seid Sakae 2.5 426. |5203 3) os ues 30 50 
eee Sel anaes 2.5 4.5: |o-ss-cleucse=| '40 160 
mihvoss tng nate 2.5 4,5 |__---.|------| 130 150 
11 20 3.0 4. 5 60 90 50 75 
ll 22 2.5 4.5 80 110 55 80 
peceueletices 2.5 pt eee ee ee 50 75 
11 22 2.5 4.5 80 110 55 80 
10 20 2.5 4.5 70 100 50 75 
15 25 3.0; 5.0 80 130 65 95 
pieira wcll aaten B20 | 4cb lees |se 3 55 80 
12 25 3.0 5. 0 80 130 65 95 
11 24 3.0] 45 80 120 60 90 
12 25 3. 0 5.0 80 130 65 95 
11 24 30; 45 80 120 60 90 
10 20 3.5] 45 60 90 55 80 
9 18 25}, 40 55 85 50 75 
12 25 3.0 5.0 80 130 65 95 
11 24/ 80) 45 75 120 60 90 
12 25; 3.0 5. 0 80 130 65 95 
13 25 | 3.0 5. 0 80 130 65 95 
11 24. 3.0) 45 80 120 60 90 
eer) eC es 20:0) )) AO | oe al es 45 70 
eecseslioeced 2.0) 4.00 ooo ee feces 45 70 
12 25} 3.0 5. 0 80 130 65 95 
11 24) 30] 4.5 80 120 60 90 
Boe Luc bees be 25) 4.6 |._____|-..--- 45 70 
11 24 | 3.0 5. 0 80 120 65 95 
12 22 30] 4.5 80 110 60 80 
3. 0 5. 0 80 130 65 95 
3.0 4. 5 80 125 60 90 
2.5 420 2h ste 45 70 
2.0 3.5 60 90 60 80 
2.0 3. 0 55 85 55 75 
Dek one |e Moe 15 2.30% | Sao Slee 40 65 
10 18 2.0 3.0 45 75 50 75 
be cugel oan 1.0 20), |e | Setoios 20 40 
14 25 3. 0 5. 0 80 130 60 85 
12 23 25) 40 65 115 50 75 
12 23 3.0 4,0 70 110 60 75 
11 21 2.0 4.0 65 100 50 70 
9 14 1.5 2.5 45 65 40 55 
eee ee ee 2.0 4.0 |._..._]------| 135 155 
14 25 3. 0 5. 0 80 130 65 95 
12 22 2.5 4.5 80 100 50 75 
10 16 2.0 3.0 65 95 50 80 
147 25 3.0 5. 0 75 120 60 90 
14 25 3. 0 5. 0 75 120 60 90 
12 25 3. 0 5.0 75 130 65 95 
10 22 3.0) 45 70 110 55 80 
12 25 3. 0 5. 0 75 130 65 95 
12 25 3. 0 5.0 75 130 65 95 
Seti 2 8 8.0) 45 |_____.J-----.] 145 165 
smeeee Pe eeiae s 2.5 4,0 |.-.___|----.-| 130 1 50 
Seedae | Exon! 2.5 4.0 50 70 | 145 165 
suai cet cific 5 2.5 3.5 40 65 | 130 150 
12 25 3.0 5. 0 80 130 65 95 


! Yield shown is for wheat. Some growing seasons are too short for malting barley to mature. 


2 Yield to be expected only after the soil has been drained. 
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Range 


Range makes up roughly 15 percent of the Delta-Mont- 
rose Area. Most of it consists of small, odd-shaped 
areas that are intermingled with irrigated cropland. 
Larger tracts occur along the boundaries of the Area, 
particularly in the southeastern part. 

The small areas generally are used for irrigated pas- 
ture or for cropland that is grazed after the crops have 
been harvested. The larger tracts generally are grazed 
during winter and early in spring. 

Among the major range management needs in the 
Delta-Montrose Area are fencing, seeding, controlling 
brush, improving facilities for applying water (fig. 18), 
and controlling grazing. i 


Figure 13.—This pond on Shavano soils is used for livestock, as 
well as for watering rangeland. 


Technical help in managing range can be obtained from 
the local office of the Soil Conservation Service. 


Kinds of range and vegetation 


Part of the Delta-Montrose Area is in the desert cli- 
matic zone, and part is in the foothill zone. The desert 
zone receives less than 11 inches of rainfall annually, 
and the foothill zone receives between 11 and 15 inches. 

In the desert zone the vegetation consists principally 
of mat saltbush and Gardner saltbush on the uplands 
where the soils are fine textured; shadscale saltbush and 
galleta on uplands where the soils are medium textured; 
greasewood on lowlands that have been subjected to 
overflow; and saltgrass in seep areas and areas that are 
flooded by waste irrigation water from upslope. 

In the foothill zone, sagebrush and grasses grow on 
the deeper, more gently sloping soils. Pimyon and juni- 
per and an understory of grasses, forbs, and browse grow 
in the rougher, steeper areas. 


Woodland’ 


No timber of commercial value grows in the Delta- 
Montrose Area. Cottonwood and willow grow along 
the Uncompahgre River, but they are useful mainly 
for protecting the riverbanks from erosion. Some 
wooded areas on bottom lands are used for pasture. 


ARBA, COLORADO 43 

Pinyon pine, one-seed juniper, and Utah juniper grow 
on some of the steep slopes at the southern end of the 
Area. Native stands of these trees grow also on Rough 
broken land in the Shavano Valley and on Iinnikin 
Heights; on Luhon and Travessilla soils in Bostwick 
Park; and on Rough stony land, shale and till materials, 
in Shinn Park. Pinyon and juniper have invaced some 
of the more nearly level areas of deeper soils adjacent 
to the soils just named, probably as a result of fire or 
heavy grazing, which reduced the competition from 
grasses and permitted the trees to get a start. Generally, 
these areas are small, and it may be advisable to clear 
them of trees and use them for grass or some other more 
profitable use. Clearing the steep soils generally is not 
wise, because erosion could become a serious hazard, 
and the potential for grass or any other type of cover 
is probably low. 

The pinyon-juniper forest type does not produce wood 
crops at present, but it does provide considerable pro- 
tection for deer and other wildlife in this Area. Some 
of the juniper is cut for fenceposts. The pinyon pine 
produces nuts, and to some extent is cut for firewood. 
Management of these trees should be limited to providing 
protection against fire and overgrazing. The expense of 
more intensive management would not be justified. 


Engineering Uses of Soils* 


The primary use of a soil from an engineering stand- 
point is as a construction material. The engmeer is 
therefore interested in the properties that determine the 
suitability of the soil as building material and that im- 
pose limitations or special requirements for its use in 
construction. Soil properties that are of special interest 
to the engineer are those that affect the construction 
and maintenance of roads, airports, pipelines, building 
foundations, facilities for water storage, erosion-control 
structures, irrigation and drainage systems, and sewage 
disposal systems. The soil properties most important 
to the engineer are permeability to water, shear strength, 
compaction characteristics, soil drainage, shrink-swell 
characteristics, grain size, plasticity, depth of produc- 
tive soil, and reaction. Depth to the water table, depth 
to bedrock, water-holding capacity, and topography are 
also important. 

It should be emphasized that the engineering inter- 
pretations reported here may not eliminate the need for 
sampling and testing at the site of specific engineering 
works involving heavy loads and excavations deeper 
than the depth of layers here reported. Even in these 
situations, the soil map at the back of this report is 
useful for planning more detailed field investigations 
and for suggesting the kinds of problems that may be 
expected. 

The information in this section can be used by engi- 
neers to— 


1. Make preliminary estimates of the soil proper- 
ties that are important in planning agricultural 
drainage systems, farm ponds, irrigation systems, 
and diversion terraces. 


1The tables in this section were prepared by T. G. SpanNnaGEL, 
area engineer, Soil Conservation Service. 
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2, Make preliminary evaluations of soil and ground 
conditions that will aid in selecting locations for 
highways, airports, pipelines, and cables, and in 
planning detailed investigations at the selected 
locations. 

3. Locate probable sources of gravel and other con- 
struction material. 

4. Make soil and land use studies that will’ aid in 
selecting and developing industrial, residential, 
and recreational sites. 

5. Correlate performance of engineering structures 
with soil mapping units to develop information 
for planning that will be useful in designing 
structures and planning certain engineering prac-, 
tices. 

6. Determine the suitability of soils for cross-coun- 
try movement of vehicles and construction equip- 
ment. 

7. Supplement the information obtained from other 
published maps, reports, and aerial photographs 
for the purpose of making maps and reports that 
can be used readily by engineers. 

8. Develop other preliminary estimates for con- 
struction purposes, pertinent to the particular 
area. 


Some of the terms used by soil scientists may not be 
familiar to engineers, and some words—for example, so2J, 
clay, stlt,.and sand—may have special meanings in soil 
science. These terms and others are defined in the Glos- 
sary at the back of this report. 


Engineering classification systems 


Agricultural scientists classify soils by using the tex- 
tural classification system of the U.S. Department of 
Agriculture. In this system, the textural classification 
is determined mainly by the percentage of soil material 
smaller than 2 millimeters. The engineering systems 
now most widely used to classify soils are the Unified 
System,? and the system developed by the American 
Association of State Highway Officials (AASHO).? 

The Unified soil classification system was established 
by the Waterways Experiment Station, Army Corps of 
Engineers. This system is based on identification of 
soils according to their texture, plasticity, and liquid 
limit. In the Unified System, the symbols SW and SP 
are for clean sands; SM and SC are primarily for sands 
with nonplastic or plastic fines, (G replaces S if the 
major coarse fraction is gravel); ML and CL are pri- 
marily for nonplastic or plastic, fine-grained materials of 
low liquid limit; and MII and CH are primarily for 
nonplastic or plastic, fine-grained materials of high liquid 
limit. Some soil materials have characteristics that are 
borderline between the major classes and are given a 
borderline classification, such as ML-CL. 


2 WATERWAYS EXPERIMENT STATION, Corrs OF ENGINEERS. UNI- 
FIED SOI CLASSIFICATION SYSTEM. Tech. Memo. No. 3-357, vy. 1. 
1953. 

3 AMERICAN ASSOCIATION or State Highway OrriIcIaLs. STAND- 
ARD SPECIFICATIONS FOR HIGHWAY MATERIALS AND METHODS OF 
SAMPLING AND TESTING. Pt. 1, Bd. 8 1961. 


The AASHO system is based on the bearing strength 
of soils. It groups soils of about the same general load- 
carrying capacity and service. All materials are classi- 
fied in seven basic groups. The groups range from A-1 
(gravelly soils of high bearing capacity, the best, soils 
for road subgrade) to A-7 (clayey soils having low 
strength when wet, the poorest soils for subgrade). 
Within each group, the relative engineering value of 
the soil material is mdicated by a group index number. 
Group indexes range from 0 for the best material to 20 
for the poorest. They can be established only by ex- 
amination of the soil material. The group index number 
is shown in parentheses after the soil group number. 


Engineering properties and interpretations 


Information and interpretations of most significance 
to engineers are presented in tables 3, 4, and 5. 

Table 3 presents data obtained by laboratory tests on 
soil samples taken from selected soil profiles. 

Table 4 gives estimates of particle-size distribution 
and of the following soil properties that affect engineer- 
ing work: permeability, available water capacity, reac- 
tion, salinity, dispersion, and shrink-swell potential. 

The rates of permeability given in this table are based 
on the movement of water through an undisturbed soil. 
The rates depend largely on the texture and structure of 
the soil. 

Available water capacity is the approximate amount 
of capillary water in a soil at field capacity. At the 
wilting pomt of common crops, this amount of water 
will wet the given soil to a depth of 1 inch without 
deeper percolation. 

Reaction, which indicates the degree of acidity or alka- 
linity of a soil, is expressed as a pH value. 

Estimates of salinity are based on the electrical con- 
ductivity of a saturated soil extract, as expressed in 
millimhos per centimeter at 25° C, 

Dispersion, as used in this report, refers to the degree 
to which particles less than 0.005 millimeter in diameter 
are separated or dispersed. It is to be distinguished 
from the unaggregated, or single grain, condition com- 
mon in clean sand. Dispersed soils generally can be 
recognized in the field by piping and can be seen in 
gules and road cuts that contain numerous cracks. 
They commonly become slick when wet and form a 
crust when dry. Soils high in sodium, specifically those 
that are more than 15 percent exchangeable sodium, are 
likely to be dispersed. Acid silty soils that developed 
under poor surface and internal drainage are also likely 
to be dispersed. 

Shrink-swell potential indicates the volume change to 
be expected when the soil material changes in moisture 
content. In general, soils classed as CH and A-7 have 
high shrink-swell potential. Clean sand and’ most other 
nonplastic soil materials have low shrink-swell potential. 

Table & gives the suitability of the soils for certain 
uses and describes specific characteristics that affect 
design and construction of highways and_ structures. 
These interpretations are based on estimates in table 
4, on the test data in table 3, on other available test data, 
and on field experience. 
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TABLE 3.—Engineering test data for soil samples taken from selected soil profiles 


[Tests performed by the Colorado Department of Highways (Delta Div.) in accordance with standard procedures of the American Associa- 
tion of State Highway Officials (AASHO). Profiles for test data, Project No. F-019-1, dated Feb. 23, 1950. Dashed lines mean ab- 
sence of data] 


Percentage passing sieve !— Classification 
Spe- Liq- | Plas- 
Soil name and location Depth from | cific uid | ticity 
surface grav-| No. 4 | No, 10} No. 40} No. 200; limit | index 
ity (4.7 (2.0 (0.42 | (0.074 AASHO Unified 2 
mm.) | mm.) | mm.) mm.) 
Billings silty clay loam: (Feet) 


On Delta-Montrose County line, in | 0.6 to 3.5 | 2.79 93 89 79 60 | 31.5 | 21.0 | A-6(5)-_--- CL. 
SW sec. 21, T. 51 N., R. 10 W. 
New Mex. P.M. (Sample No. 
54A). 


Chipeta silty clay: 
1,900 feet S. and 500 feet E. of 10 to 5.9} 2.72 98 95 86 84 | 44.5 | 23.8 | A-7-6(13)__] CL. 
NW. corner sec. 15, T. 50 N., 
R. 10 W., New Mex. P.M. 
(Sample No. 18A). 

700 feet N. and 400 feet W. of SE. .8 to10.0 | 2.60 94 92 90 87 | 36.8 | 21.5 | A-6(10)----| CL. 
corner sec. 10, T. 50 N., R. 10 
W., New Mex. P.M. (Sample 
No. 21A). 

1,400 feet W. of NE. corner sec. 33, | .6 to 3.5 | 2.77 100 98 95 91 | 39.4 | 12.5 | A-6(15)____| CL. 
T. 51 N,, R. 10 W., New Mex. 
P.M. (Sample No. 47A). 


Genola clay loam: 

500 feet S. of W14 corner sec. 3, .0 to 4.0 j-_---- 87 80 72 48 | 29.0 | 18.0 | A-6-4____-- SM-ML. 

T. 50 N., R. 11 W., New Mex. 
P.M. (Test No. 12). 


Mack gravelly clay loam: 

2,050 feet N. of SW. corner sec. .0 to 6.0 |.----- 91 87 82 41 |3 NP NP | A-4(1)_..-. SM, 

27, T.51N., R.11 W., New Mex. i 
P.M. (Test No. 5). 


Menoken clay loam: ; 
200 feet S. and 1,600 feet W. of 1.0 to 4.0 | 2.67 95 92 88 83 | 40.7 | 20,0 } A-7-6(12)_.1 CL, 
NE. corner sec. 35, T. 50 N., R. 
10 W., New Mex. P.M. 
(Sample No. 1A). 


Mesa clay loam: 
900 feet S. and 1,800 feet E. of 10 to 3.5 | 2.74 97 95 91 78 | 37.0 | 19.6 | A-6(11)____] CL. 
NW. corner sec. 26, T. 50 N., R. 

10 W., New Mex. P.M. (Sample 


No. 6A). 

120 feet S. and 1,500 feet E. of 1.2 to 4.0] 2.71 95 92 85 58 | 26.2 | 17.0 | A-4(5).---- ML-CL. 
NW. corner sec. 26, T. 50 N., R, : 
10 W., New Mex. P.M. 

(Sample No. 7A). 

1,400 feet 8. and 600 feet E. of 1.45 to 4.0 | 2.74 38 31 23 14 | 26.5 | 19.9 | A-2-4(0)_.-] GC. 
NW. corner sec. 10, T. 50 N., R. | - 
10 W., New Mex. P.M. (Sample 
No. 27A). ; 

1,300 feet N. of SW. corner see. Oto 80. lances 97 93 88 47 | 24.0 | 10.0 | A-4(2)__.-- SM. 
17, T. 51 N., R. 11 W., New 
Mex. P.M. (Test No. 6). 


Mesa gravelly clay loam: 
1,600 feet N. and 1,700 feet W. of -8 to 4.0] 275 92 90 82 59 | 33.4 | NP | A-4(5)_---- ML. 
SE. corner sec. 28, T. 51 N., R. 
10 W., New Mex. P.M. (Sample 

No. 48A). : 

2,200 feet N. and 1,800 feet W. of .7 to 4.0] 2.77 77 69 58 42) 31.5 | 21.5 | A-4(i)_---- SM. 
SE. corner see. 28, T. 51 N., R. 
10 W., New Mex. P.M. 
(Sample No. 49A). 

650 feet 8. and 2,700 feet W. of -8 to 40] 2.78 88 82 72 57 | 29.8 | 21.6 ; A-4(4)_---- ML. 
NE. corner sec. 28, T. 51 N., R. 
10 W., New Mex. P.M. (Sample 
No. 52A). 


See footnotes at end of table. 
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Tae 3,—Engineering test data for soil samples taken from selected soil profiles—Continued 


Spe- 
cific 
grav- 
ity 


Soil name and location . Depth from 


surface 


Percentage passing sieve — 


Classification 
Plas- 
ticity 
index 


Liq- 
uid 
No. 40 limit 
(0.42 


mm.) 


No. 200 
(0.074 


mm.) 


AASHO Unified 2 


Persayo silty clay loam: (Feet) 

1,000 feet E. and 1,320 feet 8. of 1.0 to 40 
Wi corner sec. 238, T. 50 N., R. 
10 W., New Mex. P.M. (Sample 
No. 9A). 

700 feet I. and 400 feet S. of W14 
corner sec, 23, T. 50 N., BR. 10 
‘W., New Mex. P.M. (Sample 
No. 10A). 

900 feet N. of W14 corner sec. 23, 
T. 50 N., R. 10 W., New Mex. 
P. M. (Sample No. 13A). 

300 feet S. and 1,300 feet W. of .8 to 40 
NE. corner sec. 33, T: 51 N., R. 
10 W., New Mex. P.M. (Sample 
No. 44A).. 

120 feet 8. and 1,300 feet W. of .8 to 5.0 
NE. corner sec, 33, T. 51 N., R. 
10 W., New Mex. P.M. (Sample 
No. 45A). 


2.71 


1.0 to 3. 2.70 


or 


10 to 3.5 


2. 79 


2, 79 


Rock outcrop-Travessilla association: 
700 feet 8. of W corner sec. 17, 
T.49 N., R.9 W., New Mex. 

P.M. (Test No. 84). 


10 to 3.0 


Uncompahgre loam: 
Near E}¥ corner sec. 20, T. 51 N., 
R. 10 W., New Mex. P.M. 
(Test No. 60). 


96 


97 


97 


91 


100 


43 


97 96 21.9 | A-7-6(15)__| CL. 


91 82 64 | 33.2 | 17.7 Ch. 


94 92 85 | 39.5 | 24.9 | A-6(10)____] Ch. 


96 94 91 A-7-6(14)__] CL. 


89 86 83 | 40.5 A-7-6(11)_-_| Ch. 


100 99 93 | 32.0 | 15.0 | A-6(10)_.__] ML; 


38 27 17 19.7 | A-2-4(0)_...| GM. 


1 According to Designation: T 88-57, ‘Mechanical Analysis of Soils,’ in ‘Standard Specifications for Highway Materials and 
Methods of Sampling and Testing,” pt. 1, Ed. 8 (1961), published by AASHO. Results of this procedure may differ somewhat from results 
obtained by the soil survey procedure of the Soil Conservation Service (SCS), In the AASHO procedure, the fine material is analyzed by 
the hydrometer method, and the various grain-size fractions are caleulated on the basis of all the material, including that coarser than 2 
millimeters in diameter. In the 5C8 soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser 
than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in this table are not 


suitable for naming textural classes for soils. 


2 SCS and BPR have agreed to consider that all soils having plasticity indexes within two points of the A-line are to be given a border- 
line classification. Examples of borderline classifications obtained by this use are SM-ML and ML-CL. 
3 


NP= Nonplastic. 


Genesis, Morphology, and 
Classification of Soils 


Soil is a natural body having characteristics developed 
as the result of the action, over a period of time, of 
dynamic forces in the environment upon parent material. 
The character of the soil in any landscape differs from 
place to place, depending upon the nature and intensity 
of the factors that influenced its development. 


Factors Affecting Soil Genesis 


Five major factors are influential in the development 
of a soil at any specific location: climate, biological 
forces, time, relief, and parent materials. All of these 
factors are highly complex. There are many kinds of 
climate, and many kinds and combinations of biological 
forces. Parent materials vary widely in physical, chemi- 
cal, and mineralogical properties, and there are great 
differences in the length of time that the other factors 


have been acting upon the parent material. In many 
places, but not all, the activities of man have modified 
the effect of the five major factors. 

The history of the development of soil characteristics 
is called soil genesis. The characteristics themselves are 
called, collectively, soil morphology. Although much is 
Imown about soil genesis, it is not possible to recon- 
struct the precise history of a soil’s development from 
the data available to a soil scientist. Consequently, the 
natural system of soil classification used in the United 
States is based on morphologic features. It is possible 
to select morphologic features of soils known to result 
from given processes of soil genesis and, guided by an 
understanding of soil genesis, to use these features as 
the basis of a usable form of soil classification. 

The following sections give a general evaluation of 
the factors influential in the development of the soils 
of the Delta-Montrose Area and of the manner in which 
the resulting soil morphology has been used to group the 
soils into the units of the classification system. 
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Climate 


The climate of most-of the Delta-Montrose Area is 
arid-continental. Summers are hot and dry, and winters 
cold and dry. The average annual precipitation at the 
Delta Weather Station, in the north-central part of the 
survey Area, is 8.3 inches. Nearly 6 inches of that total 
falis during the months from April to October. Only 
in the months of July and August is the average rain- 
fall more than 1 inch. The average annual temperature 
is 51° F., and the average temperature for the months 
of June, July, and August is 72°. The average frost- 
free season is 146 days. 

At the Montrose Weather Station, in the south-central 
part of the survey Area, the average annual precipita- 
tion is 9.1 inches. Of this total, 6.1 inches falls during 
the summer months of April through October. In the 
months of April, August, and September, the average 
rainfall is 1 inch or more. The average annual tempera- 
ture is 48.5°, and the average temperature for the months 
of June, July, and August is 69°, The average frost- 
free season is 152 days. 

Data recorded at these two weather stations charac- 
terize the climate of most of the survey Area but are 
not representative of the climate in Bostwick Park and 
the southeastern parts of the Area. No precise weather 
data for these sections are available, but the general char- 
acter of the climate can be approximated by projecting 
data from stations in similar areas. 

Most of the Delta-Montrose Area is at elevations of 
5,000 to 6,500 feet. Elevations in Bostwick Park and in 
the southeastern part of the survey Area range from 
7,000 to 8,000 feet. It is to be expected that mean tem- 
peratures will be lower at these higher elevations, and 
that the average precipitation will be greater. By pro- 
jecting data from the Norwood Weather Station, which 
is at an elevation of 7,017 feet and about 35 miles south- 
west of Montrose, it 1s to be expected that the average 
annual precipitation will be about 16 inches, that pre- 
cipitation will exceed 1 inch in all but 3 months of each 
year, and that the mean annual temperature will be 
approximately 45°. In June, July, and August, the 
temperature will average about 64°. 

The effect of the climate on soil development can only 
be approximated, since recorded weather data cover only 
a period of 30 to 50 years, whereas the time required 
for development of distinct soil horizons in this Area 
may be measured in thousands of years. It would be 
unsound to assume that the recorded data represent a 
true picture of the climate over all or even a major 
portion of the genetic history of the soils. It is possible, 
however, to draw logical parallels between general char- 
acteristics of the climate and general characteristics of 
the soils. Such an approach to the genetic impact of 
climate is of considerable value in the understanding of 
soil genesis, even though it is recognized that the climatic 
history of the soils cannot be reconstructed precisely. 

The amount of water available and the distribution 
of water in relation to temperature are of prime im- 
portance in soil genesis. They play a major role: in 

- the growth and activity of organic life in and on the 
soil, in the physical translocation of substances in solu- 


tion or suspension, and in controlling the rate and di-. 


rection of chemical processes. If it is assumed that 


water has been in short supply through a governing 
period in the genetic history of the soils, it would be 
expected that, in relatively permeable parent material, 
the depth to which readily soluble calcium compounds 
have been transported would be comparatively shallow, 
that the soils and the individual horizons would be thin, 
and that removal of soluble calcium compounds from 
the upper soil horizons would not have been complete. 

The morphology of the soils of most of this Area is 
in accordance with these assumptions. Virgin soils that 
have distinct horizons have a solum less than 20 inches 
thick, have a strong accumulation of secondary calcium 
carbonate at a depth of 12 to 16 inches, and have been 
leached. sufficiently to be noneffervescent or acid in only 
the uppermost few inches. It seems probable, that the 
amount and distribution of precipitation have been about 
the same as at present through a large part of the genetic 
history of the soils. If the present conditions represent 
only a stage of cyclic variation, then the total genetic 
effect of such variation has been the same as though 
the supply of moisture had been short throughout the 
period of soil genesis. 

The soils in Bostwick Park and in the southeastern part 
of the Area show evidence that, for at least a controlling 
period in their genetic history, they received greater 
amounts of precipitation than the soils in the rest of 
the Area. In these localities, virgin soils that have 
distinct horizons have a solum more than 24 inches thick, 
have a less strongly developed ca horizon, are leached 
of free carbonate to a depth of 10 to 20 inches, and 
have a thicker and darker-colored surface horizon. A 
difference in vegetation is further evidence that pre- 
cipitation was more abundant. In these higher localities, 
the vegetation consists of brush and scattered trees, but 
in the rest of the Area the vegetation consists of grass 
and sage. 

Although the pattern of precipitation may have dif- 
fered from the present pattern at times during the soils’ 
genetic history, the general relationship between present- 
day variations in precipitation within the survey Area 
are reflected in differences in soil morphology. Moreover, 
soil morphology in the various parts of the Area is 
consistent with what could logically be anticipated had 
the present-day precipitation pattern been consistent 
throughout the soils’ genetic history. 

The relationship between temperature and soil mor- 
phology in’ the Delta-Montrose Area is more obscure 
than that between precipitation and soil morphology. 
This obscurity is due partly to the lack of significant 
variations in temperature within. the survey Area and 
partly to the fact that in this Area temperature influ- 
ences soil genesis mainly through determining the effec- 
tiveness of moisture. Thus, the effect of temperature is 
so interwoven with the effect of precipitation that it is 
impossible to separate them precisely. 

The hot summer temperatures that coincide with 
periods of maximum precipitation in this Area materially 
decrease the effectiveness of the moisture. Evapora- 
tion is very rapid in most of the Delta-Montrose Area 
during the hot summer months, and much of the rainfall 
during this period evaporates before it has any effect on 
soil genesis. The result is the same as that of a reduction 
in the total amount of precipitation. 
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TABLE 4.—Hstimated physical 


Alluvial land (Al). 

Badland (Ba). 

Billings: 
Gravelly clay loams (BcA, BcB, BcC). 
Silty clays (BdA, BdB, BdC). 


Silty clay, loamy substratum (BeA). 


Silty clays, shale substratum (BfA, BfB). 
Silty clay loams (BgA, BgB, BgC). 


Silty clay loam, gravel substratum (BhA). 


Silty clay loams, shale substratum (BkA, BkB). 


Blanyon: 
Silty clay loam (BnB). 


Silty clay loam, moderately wet variant (Bp). 


Bostwick: 


Fine sandy loam, coarse subsoil variant, and gravelly 


loam (BrC, BsB). 
Loams (BtA, BtB, BtC). 


Stony loams (BwB, BwC, BwD)- 


Cerro (CcB, CcC). 


Chacra (MkA). (For Menoken part of MkA, see Menoken 


series. ) 


Chipeta (CeA, CeB, ChC, ChC2, CkC, CIC). (For Persayo 
ye of ChC, ChC2, CkC, and CIC, see Persayo series; for 


of CIC, see Rance series.) 


Christianburg (CmA, CmC). 


Colona: 
Clays (CoA, CoC). 


Clay, gravel substratum (CsA). 


Classification 
Depth 
Soil series and map symbols from 
surface 
USDA texture Unified AASHO 

Fnches 
02484) (ie oe Bee fete Qo ee Oysters 
(1) (ste stece ee drsyesssetecsete.. (ecececeees (‘)--------+--- 
0-12 | Gravelly clay loam_.----------- Cli. sessssceuc AaTsseccesaue 

12-60 | Silty clay loam____....-.------ Chiappe See A-72__.------ 
0-12 | Silty clay_.......------------- CH. _-_-.---- py eee 

12-60 | Silty clay loam___._--_-_------- Cli sen sh ASTee snot 
0-12 | Silty clay_...---..------------ OF | GaeeCRereeees Ba Tee sch See 

12-60 | Loam______---------~-------- CI-ML.----- A-6.-_------- 
0-12 | Silty clay_._-._-.--------------- Cisse see oe AvTo secs s sacs 

12-48 | Silty clay loam___------.------ Cleat cece ART o eonteees 
0-36 } Silty clay loam___---._------_-- Clans esos 2 A-7_...------ 

36-60 | Silty clay loam and clay loam__.| CL.------.-- AAT oes ose s 
0-48 | Silty clay loam__..-----------. We poe beds A-7__._----.. 

48-60 | Gravelly clay loam__._..------- Chivcesocsce A-6_--------- 
0-36 | Silty clay loam_.-.-.------.--- Clivsscsctaens ee eee eee 
0-6 | Silty clay loam_--.------------ Chissesececas A=Tonsnetsuse 
6-60 | Silty clay...-_--.------------- (Oi; oneness AY? needs ee 
0-6 | Silty clay loam-.-.--.---_------ Clit so2accts 7 aay eee ee 
6-60 | Silty clay......---_____--___- CH_..___.--- (NE, meee 
0-8 | Gravelly loam or fine sandy loam.| ML_---.----- A~4___.-2---- 
8-30 | Clay loam____-------------_-- Clisesces socks A-G2-h2¢ hoe. 

30-60 OAM sar ossee tee oe emis Mis eerie s. A-4_._22----- 
0-8 | Loam___.__------------------ 

8-30 | Clay loam___-- 
30-60 | Loam_______-- 
0-8 | Stony loam 
8-30 | Clay loam._.--..------------- 

30-60 | Loam_.-___.----------------- 
0-20 | Clay loam_..--------.-------- 

20-60 | Stony clay loam____-__-----.-- Chuecnncesss Az6uc2 ob. so 
0-5. | Loam. ions scene sete ce Misi senenese Aree eeece 
5-17 | Clay loam__---------------.-- Cliseienecses A-6_--.------ 

17-80 | Loam_--__------------------- MTbe eed ene ASG. 20) se 
0-10 | Silty clay_-.-.----------- .-_- CHigonchs 52 ASTewenveeeed 

esa part of CkC, see Mesa series; and]for Rance part 
0-14 | Silty clay to silty clay loam... - CH: seecase= AMT useescecee 

14-60 | Silty clay_-..---------------_- CH eens 52 5052 ARTO eos See 
02382. | Clayses goo ee betes ee CH ean, See A-7.__---_--- 
3-60 | Silty clay...--.--.------------ CHeiascscccs AHTicceelcccs 
0-3. | Clay ssaecscceeus Joes cect CH ss cee A-7___--- +. 
3-30 | Silty clay..------------.------ CH ie ee A-7_2- ------ 

30-60 | Gravel.-----..--------------- GC-GW.._--- Aslo ose skees 


See footnotes at end of table. 
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No. 10 
(2.0 


mm.) 


Percent passing sieve size— 


No. 200 
(0.074 
mm.) 


Permea- 
bility 


Inches per hour 
it 


(*) 


eo 92 se 
eT 
od ; 
mw amt oan 


-S Sep SSF SS 
om Not cic tre 


PErSSr SSr Sf2 SP 
on 
I 
a 


o-= 
£ if 
oe COno NO OCONNONG ONG BN PN 


= 
a 
l 
S 
we 


Available 
water 
capacity 


Inches per 
inch of soil 
*) 


@ 


(‘) 


Reaction 


Moderately alkaline. 


Moderately alkaline_. 
Moderately alkaline._ 


Moderately alkaline__ 
Moderately alkaline.- 


Moderately alkaline._ 
Moderately alkaline. 
Moderately alkaline__ 
Moderately alkaline__ 


Moderately alkaline._ 
Moderately alkaline_. 


Moderately alkaline__ 
Moderately alkaline__ 


Moderately to highly 
alkaline. 


Mildly alkaline_._.__ 


Mildly alkaline__-_-- ; 


Mildly alkaline._--.- 
Mildly alkaline__...- 


Mildly alkaline__.._. 
Mildly alkaline.___-- 
Moderately alkaline... 


Mildly alkaline______ 
Mildly alkaline__.._- 
Mildly alkaline._.__- 
Mildly alkaline__.__- 
Mildly alkaline__.._- 
Mildly alkaline____ __ 


Mildly alkaline______ 
Moderately alkaline__ 


Mildly alkaline__-.-- 
Mildly alkaline__-._- 
Mildly alkaline_..___ 


Moderately alkaline_. 


Moderately alkaline__ 
Moderately alkaline__ 
Mildly alkaline___.-- 
Mildly alkaline_____- 
Mildly alkaline_._._- 


Mildly alkaline____-- 
Mildly alkaline. ____ 


Salinity 


Moderate to high. _ 
Moderate to high._ 


Moderate to high. . 
Moderate to high_- 


Moderate to high-- 
Moderate to high-- 


Moderate to high_-_ 
Moderate to high-- 


Moderate____.-.-- 
Moderate__._-...- 


Moderate_..-_.--- 
Moderate.....---- 


Moderate to high-- 
Moderate to high_- 


Slight to none. ___- 


Slight to none_-__- 
Slight to none_-_-___ 


Slight__---..___.- 


Slight to none____. 
Slight to none_____ 


Moderate to 
severe. 


Moderate to 
severe, 


Moderate..____..- 
Moderate._----.-. 


None to slight_--- 


Dispersion 


Moderate_.-.---.- 
Moderate to high__ 


Moderate to high__ 
Moderate to high. _ 


Moderate to high. 
Moderate to high -- 


Moderate to high. . 
Moderate to high - 


Moderate__-_.---- 
Moderate..._--.-- 


Moderate.....---- 


Moderate to 
high. 


Moderate to 
high, 


Shrink-swell 
potential 


Low to high, 
(). 


Moderate. 
Moderate. 


High. 
Moderate. 


High. 
Low to 
moderate. 


High. 
Moderate. 


Moderate. 
Moderate. 


Moderate. 
Moderate. 


Moderate. 


Moderate. 
High. 


Moderate. 
High. 


Low. 
Moderate. 
Low. 


Low. 
Moderate. 
Low. 


Ow.” 
Moderate. 
Low. , 


Moderate. 
Moderate. 
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TaBie 4.—Estimated physical and chemical 


Classification 
Depth 
Soil series and map symbols from 
surface 
USDA texture Unified AASHO 
Doak: Inches 
Clay loam (DoB). 0-7 Clay loam_.___--------------- @Tn. 3222 2202 -| A-6__.0-2---- 
7-14 | Clay loam___----------------- CL_..------- are 
14-60 | Silty clay loam_.-..----..----- Chvseec canes A>T.e Sosases 
Stony clay loam (DsC). 0-7 | Stony clay loam...___.-_------ CTiesai one as A-6_....----- 
7-14.) Clay loame.2 2.222... bee es. Ching ar fe bee As? .22sacues 
14-60 | Silty clay loam____--_--------- Clisn8 2653 | ere 
Fruita: 
Loam and clay loam (FaA, FbC). 0-4 Loam to clay loam_----------- ML to CL._..| Aw4__....-.-- 
4-60 | Loam______.----------------- ML to CL_-_-| A~4__-------- 
Fruitland: 
Fine sandy loams and sandy clay loams (FrA, FrB, FsA, 0-12 | Sandy loam to sandy clay loam-_| SM to SC__--| A~4_----.---- 
FsB). 
) 12-60 | Fine sandy loam_-_.------.---- SMoesscsteoe= A-4..0...---- 
Sandy clay loams, stony substratum (FtA, FtB). 0-30 | Sandy loam to sandy clay loam_..| SM-------.-- A-4_..0-.2--- 
30-60 | Stony sandy loam.--..--..---- GM enw ec oP ABO. eee on ae 
Genola: 
Clay loams (GeA, GeB). 0-10 | Clay loam._.-..-.------------ Clas sensei e A-6__..-.---- 
10-60 | Loam______..---------------- Misses A-6__ 22 2_- 
Clay loam, saline (GsA). 0-10 | Clay loam__------------------ CLs. scve ses A-6__.--22--- 
10-60 | Loam_...-.------------------ ML..-------- A-4__.--..--- 
Gullied land (Gu). (*) (sot ek tee ee ee @Q)ivesvesene. ()stue so e35+ 
Hinman (HcA). 0-29 | Clay loam_____-._.___-------- Chess sicscc4 A-6__-_-_____- 
29-60 | Gravelly clay loam. .___._----- Chios sees A=6ee ui ce seus 
Luhon: P 
Clay loams (LcB, LcC, Lt). (For Travessilla part of Lt, 0-30 | Clay loam_____._-______------- 2) Fee A-6__.-__-_-- 
see Travessilla series. ) 
30-60 | Clay loam__--_--.-.-----.---- Chiesa A=6. = oh oe Sed 
Gravelly clay loam and stony clay loam (LgC, LsC). 0-10 | Gravelly and stony clay loam_..| GC____._.._- A-2 ee 
10-60 | Clay loam___--.--------------- GE sess sses A=6 ccna 
Mack: 
Clay loams (MaA, MaB, MaC). 0-14 | Clay loam__---.-------------- CLe seen ssec A=032,.2022 sce 
14-60 | Loam___.-------------------- SM uae ste Ap4# wees cet e 
Gravelly clay loam (MgA). 0-10 | Clay loam__.._...-.-----.~---- CLlssesouds seu A-6__-------- 
Ora a ier me ee 10-260 | shoat ccs. 2 cevdacee lee teced SM ae se eA 
Menoken (MkA). (For Chacra part of MkA, see Chacra 
ee) ; - r ; 0-26 | Clay loam_____--------------- Gliiettersiee A-6__.------- 
Mesa: 
Clay loams and stony clay loam (MIA, MIB, MIC, MtC, 0-16 | Clay loam___----------------- Clizvacee5.' A-6..0--- 2 
CkC). 
} 16-32 | Gravelly clay loam_---_------- GC. S232. A-4___---.-- 
32-60 | Very gravelly clay loam__------ GP 2222 sees ASQ ftve Eee. 
Gravelly clay loams (MoA, MoB, MoC). 0-8 | Gravelly clay loam_-_-.-.------ 1G) bre ma ererne see A-Oss 2252-55 
Gravelly clay loams, shale substratum (MsA, MsC). 0-8 | Gravelly clay loam. ---..--.--- Clee sess seus SG 2d oc. Oe 
8-16 | Clay loam_._.----.----------- Clit ececessd A622 uae 8 
16-30 | Gravelly clay loam_-.---------- G@seiescecae A-4_--.------ 
Oren d lly cl 1 (OcA, OcB, OgA 0-19 | Clay 1 CL A-6 
AVE. clay loams cA, Och, OgA, J— Le ay loam -..------~--------| Gbl---------- AROS sauk eee. 
On8). a = 7 19-46 | Gravelly loam..-..---..------- GG oe le gan ee 
46-60 | Very gravelly loam ___-_------- GPa ceecec eee A-2_...------ 
Persayo (PeA, PeB, ChC, ChC2, CkC, CIC). 0-12 
Poudre (Po). Ete 


See footnotes.at end of table. 
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Percent passing sieve size— 


No. 4 No. 10 | No. 200 
(4.7 (2.0 (0.074 
mm.) mm.) mm.) 


95-100 | 95-100 | 95-100 
95-100 | 85-90 65-70 
95-100 | 85-90 |} 40-50 


Permea- Available 
bility water Reaction Salinity Dispersion Shrink-swell 
capacity potential 
Inches per 
Inches per hour inch of soil 
0. 38-0. 5 17 | Mildly alkaline Moderate. 
Q. 2-0. 4 19 | Mildly alkaline Moderate. 
0. 2-0 3 19 | Mildly alkaline. Moderate. 
0. 3-0. 5 17 | Mildly alkaline Moderate. 
0. 2-0. 4 .19 | Mildly alkaline Moderate. 
0, 2-0. 3 19 | Mildly alkaline Moderate. 
1.0-1.5 .16 | Mildly alkaline.-..--| Low_------------| Low_-_--------~-- Low. 
0. 75-1. 5 16 | Mildly alkaline.___..| Low__-_.-.__---- LOW 2 s-2sss--5-8 Low. 
2. 5-3. 0 . 12 | Moderately alkaline. _ 
2. 5-3. 0 eal, Moderately alkaline.. 
2. 5-3. 0 12 | Moderately alkaline__|. 
¢) () 0) eer eereetereceeses — 
10-15 17 | Moderately alkaline_- 
1. 0-1. 5 . 16 | Moderately alkaline_- 
1.0-1.5 17 | Moderately alkaline._| Moderate to se- Moderate__...---- Low 
. vere. 
1.0-1.5 16 | Moderately alkaline__| Moderate to se- Moderate__.--.--- Low 
vere, 

() () (Qos eee soc ene ae Weer eat esas Sats Qesste sree tese (). 

0. 2-0. 5 19 | Mildly alkaline....-.) Low.-.---------- Low_-_-_--------- Moderate. 

0, 2-5, 0 19 | Moderately alkaline__| Low___-------.-. LOW. ssconecnece: High. 

0. 5-1. 0 17 | Mildly alkaline. _.-_- LOW wecos2ccutee Low_----------- .| Moderate. 
0. 75-1. 0 . 15 | Moderately alkaline._} Low__._--------- LOW a seou~ sees s Low. 

1. 5-2. 0 11 | Mildly alkaline_____- Vows22 2-230. Low __--..------- Low. 

0. 75-1. 0 . 15 | Moderately alkaline._| Low._.-_.--..--- Low. .----------- Low. 

10-15 .16 | Mildly alkaline. ____- LOW seh eeeccschns Lows s2eseeseess= Moderate. 

1.0-2.0 14 | Mildly alkaline-..__- Low. ..-_-------- Low-_------------ Low. 

1, 0-1.5 . 16 ) Mildly alkaline. _____ Dow. .2--se2-se Lows otesS2 e252 Moderate. 

1, 0-2, 0 .14 | Mildly alkaline._.-_- Hows .o.s02e-eeces Dow: eh es eece Low. 

0. 5-1. 0 .16 | Moderately alkaline..] Low_-._----.-.-- Lows sossseccsne Moderate. 

0, 1-1 .17 | Mildly alkaline_____- Low..----------- LOW. 25s 2ce wise. Moderate. 

0-4. . 07 | Moderately alkaline_.| Low. .-..-------- Lows wade oes eee Low. 

Q) Q) Moderately alkaline__j Low---._.-_----- DoW 2.2o-22e00 2-2 Low.. 
1.0-1.5 14 | Mildly alkaline___.__ LOW cece dene ead LOWesaceceeesue Low. 
1,.0-1.5 . 14 | Mildly alkaline..-_..| Low_---.---_---- Low.-.---------- Low. 

0. 75~1. 0 .17 | Moderately alkaline..} Low--.-.-------- Lowi 2ssieesssee Moderate. 
2. 0-4. 0 . 06 | Moderately alkaline__; Moderate to low_..| Low.-.---------- Low. 

0. 75-2. 0 .16 | Mildly alkaline__.._.[ Low__.--_.------ LOWess sess secs Moderate. 
2. 5-3. 0 . 06 | Moderately alkaline..| Low. ..--.------- Nowissesssoueses Low. 
Seat ose |Site sie cle, Moderately alkaline_.| Low.------------| Low___._------.--| Low. 
0. 3-0. 5 . 21 | Moderately alkaline..| Moderate.._._--.- Low._.---------- High 
2, 0-2, 5 18 | Mildly alkaline.._--- Moderate__.__.___ DOW Se Seeks Low. 
3. 0-4. 0 13 | Moderately alkaline._| Moderate__.._---- LOW ec snescecese Low 
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Tass 4.—Estimated physical and chemical 
Classification 
Depth ae 
Soil series and map symbol from 
surface 
USDA texture Unified AASHO 
Inches 
Rance (RaA, RaB, RaC, CIC). 0-40 | Clay loam_...---------------- Che sestacve: A-6...--.---- 
Ravola (Rl). 0-8 Clay loam...------------.-.-- CLYso2e sucks A-7_.0------. 
8-60 | Loam_..--_---.-------------- Mivssetsuec2 A-6__..--..-- 
Rock outcrop, Rough broken land, and Rough stony land (?) C)ecwc schowet eee eee eh ee a ) eee Qe4 eevee 
(Rr, RtC, RtE, Ru, Rv, Rw, Ry). 
Saline wet land (Sa). (') (Jacki once se oseiene ecesecces @Q)yesst ei ()egoececcens 
Salt Lake (Sc). 0-60 | Clay-.------------------ eee CHssee 2h 2 23e A-7__..------ 
Sandy land (Sd). 0-60 | Fine sand_.----.--------.---- SPezevscecede A-8_.... 2 ---- 
Shavano (ShB, ShC). 0-7 | Sandy clay loam_---.--.------ SM eon AMD ode eked LS 
7-26 | Sandy clay loam_.-------..--- SMisceu seen AS Oes acme ce 
Travessilla (TrC, Lt). 0-8 Fine sandy loam. .-.---.--.--- SMe s2e3se2 20 AS2S coke ceed 
Uncompahgre: 
Clay loams (Uc, Ug). 0-10 | Clay loam_.-.-_----------.--. Chitsihencena A-6..-.------ 
10-60 IO sted a ee tere or nets Mib loro sc: Ax4odaccce set 
Fine sandy loam (Uh). 0-S } Fine sandy loam...--.-2------ SMcsxsosseus A-2_._------- 
8-80 | Loatisce.- ceca sdsaesaeus eee Mise. eee BA oe eee 
30-60 | Sand and gravel.._...--.------ GP or GW.-...; A-1 to A-2___ 
Gravelly loam (Um). 0-10 | Gravelly loam__.---..--------- Miisetectes A-4__002 ~~ 
Loams (Un, Uw). 0-60 | Loam---------_-------------- Mie te2eessex A-4__-------- 
Vernal: 
Clay loams and gravelly clay loams (VeA, VeB, VgA, 0-18 | Clay loam___-.--.------------ Ol 4 Sane 2 A-6_--------- 
VgB). 18-60 | Sand and gravel_-_--_-------~- GP-GM_--_-- A-1_-..------ 
Wet alluvial land (Wa). Q) (Mbceeevisen Semen thoes Stocked (teh eee eee (() eee 
Woodrow (WoA). 0-60 } Clay loam__---.---.---------- CLiecteceee ose AST cos souk 


! Properties not estimated, 


Soil series and map symbols 
Topsoil Sand 
Alluvial land (Al)_--------_------ Fair. ---_-- Fair if washed 
and sercened. 
Badland (Ba)_----------------- Poor_--.--- Unsuitable_____- 


Fair if washed 


Unsuitable_.___- 


Suitability as a source of— 


Gravel 


and sereened. 


Road fill 


Fair to good.... 


TaBun 5.—Lngineering 


Highway location 


Fatr to poor, depending on 
drainage andl salinity. 


Very poor; shallow to shale. -- 


properties of soils—Continued 


Percent passing sieve size— 
Available 
Permea- water Reaction 
No.4 | No. 10 | No. 200 bility capacity 
(4.7 (2.0 (0.074 
mm.) mm.) mm.) 

Inches per 

Inches per hour inch of soil 
85-90 75~80 65-70 0. 75-1. 0 Moderately alkaline... 
95-100 | 90-95 | 85-90 0. 38-0. 5 . 21 | Moderately alkaline__ 
95-100 | 85-90 65~70 1. 5-2. 5 .17 | Moderately alkaline.. 
® @) (?) ?) () G)eseet ad saeetaee ss 
(+) (+) ¢) () () ()sssetessatctetees 
95-100 | 90-95 | 85-90 0. 1-0. 3 . 21 ) Mildly alkaline_-_.._ 
100 | 95-100 5 5. 0-6. 0 . 08 | Mildly alkaline___--_ 
95-100 | 85-90 | 25-35 1, 75-2, 5 14 | Mildly alkaline___-_-- 
75-80 | 85-90 | 25-35 1, 5-2, 0 13 | Moderately alkaline. 
80-85 75-80 20-380 3. 0-4. 5 10 | Moderately alkaline__ 
90-95 80-90 65-70 1. 0-1, 5 .18 | Moderately alkaline._ 
85-90 | 75-85 | 50-60 2, 0-3. 0 15 | Moderately alkaline_. 
90-95 75-80 25-30 3. 0-5. 0 12 | Moderately alkaline__ 
90-95 | 75-80 | 65-70 2. 0-2. 5 .15 | Moderately alkaline.- 
25-35 10-15 5 (4) () Mildly alkaline__-_-- 
65-70 | 55-60 | 50-55 2, 5-3, 5 .14 | Moderately alkaline__ 
85-90 75-85 60-65 2. 0-3. 5 16 | Moderately alkaline.- 
85-90 | 75~80 | 65-70 0. 75-1. 5 .19 | Mildly alkaline.._--- 
15-20 | 10-15 5-10 Q) (eo) Moderately alkaline__ 
1 Q) 1 ( (Q) Tyee Aven ie eel 
85-90 | 80-85 75-80 0. 3-0. 5 .17 | Moderately alkaline__ 
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2 No estimates of the engineering properties of these land types were made. 


partly Luhon soils. 


See Travessilla and Luhon series. 


interpretations for soils 


Salinity Dispersion 
Moderate_...._-___ Moderate.-...---- 
LOWs 22. Jace oe ces LOW 2 See eoccece 
Lows sseseesnice4 Low_------.----- 
Ole t5ecewtse teed e Qestocssuws Jeo. 
(tee e-rece tte (essnesseseuyeae 
Moderate....--.-- HOW .ocecesne e564 
LOwWeihencieccscs howeccblssedeses 
VOW o-eteeseese] OWS 22 ice secet 
LOWe .fiececookse LOW ou seeeoee 
ToOWs See esssees LOWe accent ose 
Moderate-to low.__| Low...--------.- 
Moderate to low...| Low_-_---------- 
LOwWisesosacetes 22 LOWicdaceelesees 
ows ssee fen62 LOW nncecens tose 
VOWS a pratea loc esl OW aod wick ers e< 
LOW cea ee es LOWS peeckocdsek 
LoOwWsenccesetewen LoWie-sesuce<e04 
LoWace-cevecene= Lows.ce26242325, 0 
LOWseesseciccetet DOW 225-226 22 he 
(Nass sceeeeeoss (eecs4s ety 
Low___--..------- LOW s-ceace5e25 


Shrink-swell 
potential 


Moderate to 
high, 


Moderate to 
high. 

Moderate. 

@). 

Q). 

High. 

Low. 


Low. 
Low. 


Low. 


Moderate; 
Low. 


Moderate. 
Ow. 


(). 
Moderate to 
high. 


RtC and RtE are partly Travessilla soils, and Rt& is 


Dikes and diver- 
sions 


Reservoir area 


Farm ponds 


Embankment 


Fair to good in 
areas with low 
salinity. 


Very poor; 
erodible; saline. 


Fair; moderate 
seepage. 


Poor; saline; 
shallow to shale. 


Fair to good if 
properly com- 


pacted. 


Poor; erodible; 


saline. 


Agricultural 
drainage 


water table in 
some areas. 


Poor; slow in- 


Moderate or high 


ternal drainage. 


Trrigation 


Fair to good 
where both 
salinity and 
water table are 
low. 


Not suitable; 
shallow; saline. 


Filter fields for 
sewage disposal 


Severe_..-_--- 


Severe; slow in- 
ternal drain- 
age. 


Degree of limitation for— 


Homesites 


.| Severe. 


Severe. 
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Soil series and map symbols 


Billings: 
Gravelly clay loams (BcA, 
BcB, BcC), 


Silty clays (BdA, BdB, BdC)_-- 
Silty clay, loamy substratum 
(BeA). 


Silty clays, shale substratum 
(BfA, BiB). 


Silty clay loams (BgA, BgB, 
BoC). 


Silty clay loam, gravel sub- 
stratum (BhA). 


Silty clay loams, shale sub- 
stratum (BkA, BkB). 


Blanyon: 
Silty clay loam (BnB)_______-- 


Silty clay loam, moderately 
wet variant (Bp). 


Bostwick: 
Fine sandy loam, coarse sub- 
soil variant (BrC). 


Gravelly loam (BsB)_.-.---___ 


Loams (BtA, BtB,’BtC) 


Stony loams (BwB, BwC, BwD)_ 


Topsoil 


Fair... -- 


Poor...-.-- 


SOIL SURVEY 


Taste 5.—Engincering 


Suitability as a source of— 


Sand Gravel 
Poor-.--------- Poor__--------- 
Unsuitable... --- Unsuitable. __- 
Unsuitable... ---- Unsuitable. ___-- 
Unsuitable:----- Unsuitable. _--- 
Unsuitable-_.--- Unsuitable_____- 
Fair if washed Good if washed 


and screened, 


and sereened. 


Unsuitable___—_- Unsuitable_____- 

Unsuitable... ___- Unsuitable..__-- 

Unsuitable___--- Unsuitable... __._ 

Fair if washed Poors. 23s S2end 
and screened. 

Poore eos. sce J Fair in upper- 
most 12 
inches if 
washed and 
screened, 

Poor._..-----.- Poor.....-.---- 

POORsesa4e3325< Fair if washed 


and screened. 


Road fill 


Fair in upper- 
most 12 
inches, poor 
below depth 
of 12 inches. 


Poor to depth 
of 4 feet, good 
below depth 
of 4 feet. 


Fair to good__-- 


Highway location 


Poor stability and bearing 
value. 


Poor stability and bearing 
value. 


Poor stability and bearing 
value in uppermost 3 feet; 
fair to good below depth 
of 3 feet. 


Poor stability and bearing 
value; shale substratum 
undesirable. 


Poor stability and bearing 
value. 


Poor stability and bearing: 
value; good substratum 
drainage. 


Poor stability and bearing 
value; shale substratum 
undesirable. 


Poor stability and bearing 


value. 


Poor stability and bearing 
value; high water table. 


Good stability and bearing 
value; well drained. 


Fair stability and bearing 
value; well drained. 


Fair stability and bearing 
value; well drained. 


Good stability and bearing 
value; well drained. 


interpretations for soils—Continued 


Dikes and diver- 
sions 
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Farm ponds 


Reservoir area Embankment 
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Degree of limitation for— 


Subject to crack- 
ing on drying; 
low stability; 
erodible. 


Subject to crack- 
ing on drying; 
low stability; 
erodible. 


Subject to erack- 
ing on drying; 
low stability; 
erodible. 


Subject to erack- 
ing on drying; 
erodible. 


Subject to erack- 
ing on drying; 

low stability ; 

erodible. 


Subject to 
cracking on 
drying; 
erodible. 


Subject to 
cracking on 
drying; 
erodible. 


Subject to 
cracking on 
drying; 
erodible. 


Subject to 
cracking on 
drying; 
erodible. 


Good stability ; 
slow permea- 
bility if 
compacted; 
moderately 
erodible. 


Moderate 
stability; slow 
permeability if 
compacted. 


Moderate 
stability; slow 
permeability if 
compacted, 


Good stability; 
slow permea- 
bility if 
compacted. 


Fair; subject to 
moderate seep- 
age and piping. 


Good if bottom is 
properly com- 
pacted. 


Poor; subject to 
moderate secp- 
age. 


Poor; subject to 
seepage and 
piping. 


Subject to moder- 
ate seepage. 


Poor; subject to 
high seepage. 


Poor; subject to 
seepage and 
piping. 


Good; low seepage. 


Good; low seepage. 


Poor; subject to 
high seepage. 


Fair; moderate 
seepage. 


Fair; moderate 
seepage. 


Poor; high seepage. 


Poor stability; 
erodible. 


Poor stability; 
erodible. 


Poor stability; 
erodible. 


Poor stability; 
erodible. 


Poor stability; 
erodible. 


Poor stability; 
erodible. 


Poor stability; 
erodible. 


Poor stability; 
erodible. 


Poor stability ; 
erodible. 


Good stability; 
slow permea- 
bility if 
compacted. 


Moderate sta- 
bility; slow 
permeability if 
compacted. 


Moderate 
stability. 


Good stability; 
slow permea- 
bility if 
compacted. 


Agricultural 
drainage Trrigation 
Filter fields for Homesites 
sewage disposal 
Slow internal Moderately well Severe; slow in- | Severe. 
drainage; sub- suited on slopes ternal drain- 
ject to buildup of less than age. 
of water table. about 4 percent. 
Slow internal Moderately well Severe; slow in- | Severe. 
drainage; sub- suited on slopes ternal drain- 
ject to buildup of less than age. 
of water table. about 5 percent. 
Fair to good Moderately well Moderate; Moderate. 
internal drain- suited. moderate 
age. internal 
drainage. 
Slow internal Poorly suited; Severe; slow Severe. 
drainage. subject to internal 
buildup of drainage. 
water table. 
Slow internal Moderately well Severe; slow Severe. 
drainage. suited on slopes internal 
of less than 5 drainage. 
percent. 
Good substratum Moderately well Moderate; Moderate. 
drainage. suited. moderate 
internal 
drainage. 
Slow internal Poorly suited; Severe; slow Severe. 
drainage. slow internal internal 
drainage. drainage. 
Slow internal Moderately well Severe; subject | Severe. 
drainage; suited on slopes to buildup of 
subject to of less than water table. 
puildup of . about 5 percent. 
water table. 
Poorly drained___-| Poorly suited Severe; high Severe. 
without major water table. 
drainage. 
Well drained..---- Very erodible on Slight; well Slight. 


Well drained__-.-- 


Well drained__.___ 


Well drained_.___- 


slopes of 5 to 10 
percent. 


Moderately well 
suited. 


Moderately well 
suited on slopes 
of less than 5 
percent. 


Poorly suited___--- 


drained. 


Moderate; 
moderate 
internal 
drainage. 


Moderate; 
moderate 
internal 
drainage. 


Moderate; 
moderate 
internal 
drainage. 


Mederate or 
slight. 


Moderate. 


Moderate. 
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Soil series and map symbols 


SOIL SURVEY 


Suitability as a source of — 


Topsoil Sand Gravel 
Cerro (CcB, CcC)__------------- Fair____..- Fair if washed Good if washed 
and screened. and sereened. 
Chacra (MkA). (For Menoken Fair_..-----| Unsuitable... _- Unsuitable__---- 
part of MkA, see Menoken 
series.) 
Chipeta: 
Bate clays (CeA, CeB, ChC, Poor__----- Unsuitable_.___- Unsuitable___.__ 
ChC2, CkC, CIC). (For 
Persayo part of ChC, ChC2, 
CkC, and CIC. see Persayo 
series; for Mesa part of 
CkC, see Mesa series; and 
for Rance part of CIC, see - 
Rance series.) 
Christianburg (CmA, CmC)-__---- Poor-_----- Unsuitable... ---- Unsuitable_____- 
Colona: 
Clays (CoA, CoC)_------------ Poor....--- Unsuitable_.-_-_- Unsuitable... - 
Clay, gravel substratum (CsA)-| Poor_-.-.-- Fair below Good below 
depth of 36 depth of 36 
inches if inches if 
washed and washed and 
screened. screened. 
Doak: 
Clay loam (DoB)....-..-.-.-- Fair_..-----] Unsuitable... _- Unsuitable_..._- 
Stony clay loam (DsC)__------ Poor._.-.-- Poor_---------- Tair if washed 
and screened. 
Fruita: 
Loam and clay loam (FaA, Good.----- Fair below Fair below 
FbC), depth of 30 depth of 30 
inches if inches if 
washed and washed and 
screened. screened, 
Fruitland: 
Fine sandy loams and sandy Good-_----- Fair if washed Fair if washed 
pag yoams (FrA, FrB, FsA, and screened. and screened. 
sB). 
Sandy clay loams, stony sub- Good_..-.. Fair if washed Fair if washed 


stratum (FtA, FtB). 


and screened, and screened, 


Road fill 


Fair to good..-. 


Fair to poor._._- 


Poor to depth 
of 36 inches. 


TasLe 5.—Engineering 


Highway location 


Good stability and bearing 
value; well drained. 


Poor stability and bearing 
value; high in gypsum; 
moderately shallow to 
shale. 


Poor stability and bearing 
value; shallow to shale. 


Poor stability and bearing 
value; high shrink-swell 
potential. 


Poor stability and bearing 
value. 


Poor stability and bearing 
value. 


Fair stability and bearing 
value. 


Fair stability and bearing 
value, 


Good stability and bearing 
value; well drained. 


Good stability and bearing 
value; well drained. 


Good stability and bearing 
value; well drained, 


interpretations for soils —Contin ued 


Dikes and diver- 
sions 
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Farm ponds 


Reservoir area 


Good stability; 
slow 
permeability if 
compacted. 


Poor stability; 
subject to 
cracking on 
drying; 
erodible. 


Poor stability; 
erodible. 


Subject to 
cracking on 
drying; poor 
stability; 
erodible. 


Poor stability; 
erodible. 


Poor stability; 
erodible. 


Fair stability; 
moderately 
erodible. 


Fair stability; 
moderately 
erodible. 


Good stability; 
slow perme- 
ability if com- 
pacted. 


Erodible; mod- 
erately slow 
permeahility if 
compacted. 


Good stability ; 
moderate per- 
meability if 
compacted; 
stony below 
depth of 30 
inches. 


Poor; moderate to 
high seepage. 


Poor: subject to 
seepage and 
piping. 


Poor; subject to 
seepage. 


Good; low 
seepage. 


Fair to good; low 
seepage. 


Poor; subject to 
moderate or 
high seepage. 


Fair; subject to 
moderate 
seepage. 


Fair; subject to 
moderate 
seepage. 


Poor; subject to 
moderate seep- 
age. 


Poor; subject to 
high seepage. 


Poor; subject to 
high seepage. 


Embankment 


Good stability; 
slow permea- 
bility if com- 
pacted. 


Poor stability; 
subject to 
cracking on 
drying; 
erodible. 


Poor stability; 
subject to 
cracking. 


Poor stability ; 
erodible. 


Poor stability; 
erodible. 


Poor stability; 
erodible. 


Fair stability; 
moderately 
erodible. 


Fair stability; 
moderately 
erodible. 


Good stability; 
slow permeabil- 
ity if compac- 
ted. 


Erodible; mod- 
erately slow 
permeability if 
compacted. 


Good stability ; 
moderate per- 
meability if 
compacted. 


Agricultural 
drainage 


Well drained__.___ 


Slow internal 
drainage, 


Very slow internal 
drainage. 


Very slow internal 
drainage. 


Slow internal 
drainage. 


Good substratum 
drainage. 


Well drained; in- 
ternal drainage 
moderately 
slow. 


Well drained; 
internal drain- 
age moderately 
slow. 


Well drained__---- 


Well drained__---- 


Well drained____-- 


Trrigation 


Moderately well 
suited on 
slopes of less 
than 5 percent. 


Poorly suited; 
subject to 
buildup of 
water table. 


Poorly suited; 
shallow; some 
steep slopes. 


Difficult to 
manage; slow 
rate of water 
intake. 


Moderately well 
suited on 
slopes of less 
than about 4 
percent. 


Moderately well 
suited. 


Moderately well 
suited on 
slopes of less 
than 5 percent. 


Moderately well 
suited on slopes 
of less than 5 
percent. 


Well suited on 
moderate 
slopes. 


Well suited; 
easily tilled, 


Moderately well 
suited. 
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Degree of limitation for— 


Filter fields for 
sewage disposal 


Homesites 


Moderate or 
slight; fair to 
good internal 
drainage. 


Severe; slow in- 
ternal 
drainage. 


Severe; slow in- 
ternal 
drainage. 


Severe; slow in- 
ternal 
drainage. 


Severe; slow 
internal 
drainage. 


: Moderate; 


slight below 
depth of 
about 3 feet. 


Severe; slow 
internal 
drainage. 


Moderate or 
severe; 
moderate 
internal 
drainage. 


Slight; well 
drained. 


Slight; well 
drained. 


Slight; well 
drained. 


Moderate or 
slight. 


Severe. 


Severe. 


Severe. 


Severe. 


Moderate. 


Moderate. 


Moderate. 


Slight. 


Slight. 


Slight. 
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SOIL SURVEY 


Taste 5.—Engineering 


Soil series and map symbols 


Genola: 
Clay loams (GeA, GeB)-..----- 


Clay loam, saline (GsA)------- 


Gullied land (Gu)__------------ 


Hinman. (HeA)...--4---4e-4-5 


Luhon: 
Clay loams (LeB, LcC)__------ 


Gravelly clay loam and stony 
clay loam (LgC, LsC). 


Undifferentiated (Lt). (For 
Travessilla part of Lt, see 
Travessilla series.) 


Mack: 
Clay loams (MaA, MaB, 
MaC). 


Gravelly clay loam (MgA)_---- 


Menoken (MkA). (For Chacra 
part of MkA, see Chacra 
series.) 


Suitability as a source of— 


Topsoil 


See footnote at end of table. 


Sand 


Fair below 
depth of 30 
inches if 
washed and 
screened, 


Fair below 
depth of 30 
inches if 
washed and 
screened, 


Unsuitable... _- 


Fair below 
depth of 30 
inches if 
washed and 
screened, 


Fair if washed 
and screened, 


Fair if washed 
and sereened. 


Unsuitable._..-- 


Gravel 


Unsuitable__-_-- 


Unsuitable _.___- 


Unsuitable... __-- 


Fair below 
depth of 30 
inches if 
washed and 
screened, 


Fair below 
depth of 30 
inches if 
washed and 
screened. 


Fair if washed 
and screened. 


Fair if washed 
and screened. 


Good if washed 
and screened, 


Good if washed 
and screened. 


Unsuitable. .-.-- 


Road fill 


Fair to poor- - -- 


Poor to depth 
of 30 inches; 
fair below 
depth of 30 
inches, 


Fair to good___- 


Fair to good--.- 


Highway location 


Good stability and bearing 
value; well drained. 


Good stability and bearing 
value; high water table; 
moderate salinity. 


Poor stability and bearing 
value, 


Moderate stability and 
bearing value. / 


Moderate stability and bear- 
ing value. 


Moderate stability and bear- 
ing value. 


Good stability and bearing 
value; well drained. 


Good stability and bearing 
value; well drained. 


Poor stability and bearing 
value; high in gypsum; 
moderately shallow to shale. 


interpretations for soils—Continued 


Dikes and diver- 
sions 


Good stability ; 
slow perme- 
ability if com- 
pacted. 


Good stability; 
slow perme- 
ability if com- 
pacted; mod- 
erate salinity. 


Poor stability; 
subject to 
cracking on 
drying; slow 
permeability. 


Moderate sta- 
bility; slow 
permeability if- 
compacted. 


Moderate sta- 
bility; slow per- 
meability if 
compacted. 


Good stability; 
slow perme- 
ability if com- 
pacted. 


Good stability; 
slow permea- 
ability if com- 
pacted. 


Poor stability; 
subject to crack- 
ing on drying; 
erodible. 
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Farm ponds 


Reservoir area 


Embankment 


Agricultural 
drainage 


Trrigation 


Fair; subject to 
moderate seep- 
age. 


Fair; subject to 
moderate seep- 
age. 


Fair to good; low 
seepage. 


Fair; moderate 
seepage. 


Poor; moderate 
seepage. 


Unsuitable; sub- 
ject to seepage. 


Poor; subject to 
moderate or 
high seepage. 


Poor; subject to 
moderate or 
high seepage. 


Poor; subject to 
seepage and 
piping. 


Good stability; 
slow perme- 
ability if com- 
pacted. 


Slow permeability 
if compacted. 


Poor stability ; 
subject to 
cracking on 
drying; slow 
permeability. 


Moderate sta- 
bility; slow 
permeability if 
compacted. 


Moderate sta- 
bility; slow per- 
meability if 
compacted. 


Good stability; 
slow perme- 
ability if com- 
pacted. 


Good stability; 
slow perme- 
ability if com- 
pacted. 


Poor stability; 
subject to crack- 
ing on drying; 
erodible. 


Well drained_---_-_- 


Poorly drained. --_- 


Slow internal 
drainage to 
substratum. 


Well drained 


Well drained______ 


Well drained______ 


Well drained______ 


Well drained__---. 


Slow internal 
drainage. 


Well suited_.-____ 


Poorly suited 
without drain- 
age. 


Moderately well 
suited. 


Moderately well 
suited on slopes 
of less than 
about 5 percent. 


Poorly suited; 
steep slopes. 


Unsuitable ; 
shallow. 


Well suited on 
slopes of less 
than about 5 
percent. 


Well suited; good 
water-holding 
capacity. 


Poorly suited; 
subject to 
buildup of 
water table. 
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Degree of limitation for— 


Filter fields for 
sewage disposal 


Moderate or 
slight below 
depth of 30 
inches, 


Severe; high 
water table. 


Severe; un- 
suitable. 


Moderate below 
depth of 30 
inches. 


Moderate; mod- 
erate internal 
drainage. 


Moderate or 
slight; mod- 
erate internal 
drainage. 


Severe; slow in- 
ternal drain- 
age. 


Slight; well 
drained. 


Slight; well 
drained. 


Severe; slow in- 
ternal drain- 
age. 


Tomesites 


Slight. 


Severe. 


Severe; un- 
suitable. 


Moderate. 


Moderate. 


Moderate. 


‘Severe. 


Slight. 


Slight. 


Severe. 
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TasLe 5.—Engineering 


Soil series and map symbols 


Mesa: 
Clay loams (MIA, MIB, MIC, 
CkC). 


Gravelly clay loams (MoA, 
MoB, MoC). 


Gravelly clay loams, shale 
substratum (MsA, MsC), 


Stony clay loam (MtC)-_-..---- 


Orchard: 


Clay loams (OcA, OcB)-_------ 


Gravelly clay loams (OgA, 
OgB). 


Persayo (PeA, PeB, ChC, ChC2, 
CkC, CIC). 


Poudre (Po)----.-------------- 


Rance (RaA, RaB, RaC, CIC)_..- 


Ravola (RI)_.-.---------------- 


Rock outcrop, Rough broken 
land, and Rough stony land 
ans RtC, RtE, Ru, Rv, Rw, 
Ry). 


Saline wet land (Sa).---------- 


Topsoil 


Unsuitable__ 


Unsuitable_. 


Suitability as a source of— 


Sand 


Fair if washed 
and screened. 


Fair to depth of 
30 inches. 


Fair if washed 
and screened, 


Fair if washed 
and screened. 


Fair if washed 
and screened. 


Unsuitable______ 


POOT ce well 


Gravel 


Good if washed 
and sereened. 


Good if washed 
and screened. 


Good to depth 
of 30 inches 
if washed and 
screened, 


Good if washed 
and screened. 


Good if washed 
and screened. 


Good if washed 
and screened. 


Unsuitable__- ~~~ 


Fair if washed 
and sereened. 


Unsuitable_____- 


Road fill 


Good to depth 
of 30 inches. 


Fair to good; 
large stones. 


Good; stony ---- 


Good to depth 


of 40 inches. 


Poor; highly 
micaceous. 


Highway location 


Good stability and bearing 
value; well drained. 


Good stability and bearing 
value; well drained. 


Good stability and bearin 
value to depth of 30 inches; 
shale at depth of more 
than 30 inches. 


Good stability and bearing 
value; stony. 


Good stability and bearing 
value; well drained. 


Good stability and bearing 
value. 


Poor stability and bearing 
value; shallow to shale. 


Poor stability and bearing 
value; high water table. 


Poor stability and bearing 
value; high in gypsum; 
erodible. 


Fair stability and bearing 
value; well drained. 


Very shallow to sandstone or 
shale. 


Poor; high water table; high 
salinity. 
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interpretations for soils—Continued 
Rg re ee es 


Farm ponds Degree of limitation for— 
Dikes and diver- Agricultural 
sions drainage Trrigation 
Reservoir area Embankment Filter fields for | Homesites 
sewage disposal 
Good stability; Poor; subject to Good stability; Well drained; Well suited; erod- | Slight; well Slight. 
slow perme- moderate or slow perme- minor areas ible on slopes of drained. 
ability if com- high seepage. ability if com- have high water more than 5 
pacted. pacted. table. percent. 
Good stability; Poor; subject to Good stability; Well drained; Well suited; erod- | Slight; well Slight. 
slow perme- moderate or slow perme- minor areas ible on slopes drained. 
ability if com- high seepage. ability if com- have high water of more than 
compacted. pacted. table. about 5 per- 
cent. 
Good stability; Poor; subject to Good stability; Internal drainage | Moderately well Severe_-_-.22--- Severe. 
slow perme- moderately slow perme- restricted by suited on slopes 
ability if com- high seepage. ability if com- shale at depth of less than 
pacted. pacted. of more than about 5 percent. 
80 inches. 
Good stability; Poor; subject to Good stability; Well drained__.___ Poorly suited; Slight; well Moderate. 
slow perme- high seepage. slow perme- steep slopes; drained. 
ability if com- ability if com- stony surface. 
pacted. pacted. 
Good stability; Poor; subject to Good stability____| Well drained______ Moderately well Slight; well Slight. 
slow permea- high seepage. suited on slopes drained. 
bility if com- of less than 
pacted. about 5 per- 
cent, 
Moderate sta- Poor; subject to Fair; moderate Well drained__.__- Tillage difficult Slight; well Slight. 
bility; slow high seepage. stability; slow because of high drained, 
permeability if permeability if content of 
compacted. compacted, stones and 
gravel. 
Poor stability; Fair; subject to Poor stability; Slow internal Poorly suited____- Severe...--.--- Severe. 
subject to moderate seep- subject to drainage. 
cracking on age. cracking on 
drying; drying; erodible. 
erodible, 
Poor stability; Poor; subject to Poor stability; High water table; | Moderately well Severe if not Severe. 
moderately moderate or erodible. poorly drained. suited if drained. 
erodible. high seepage. drained. 
Poor stability; Poor; subject to Poor stability; Normally well Poorly suited _____ Severe; subject | Severe. 
subject to very high seep- subject to drained, but to buildup of 
cracking on age and piping. cracking on subject to build- water table. 
drying; high in drying; high in up of water 
gypsum. gypsum. table on shale. 
Fair stability; Fair; subject to Fair stability; Well drained__--_- Well suited__-.__- Moderate or Slight. 
slow permea- moderate seep- slow permea- slight. 
ability if com- age. bility if com- 
pacted; pacted. 
erodible. 
Poor; shallow; Unsuitable; shal- Shallow; stony..--] Slow internal Unsuitable; Severe; shallow_.| Severe. 
stony. low to sand- drainage; shal- stony, steep, 
stone or shale; low. and shallow. 
steep slopes. 
Fair to poor; high | Poor; subject to Fair to poor; high | Poorly drained_.--| Unsuitable with- Severe; slow in- | Severe. 
salinity; poor moderate or salinity; poor out drainage. ternal drain- 
stability; high seepage. stability; age. 
erodible, erodible. 
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SOIL SURVEY 


TaBLE 5.—Engineering 


Suitability as a source of— 


Soil series and map symbols 


Salt Lake (Sc)-.---------------- 


Sandy land (Sd)_---.---------- 


Shavano (ShB, ShC)_.----.----- 


Travessilla (TrC, Lt)..-.-------- 


Uncompahgre: 
Clay loams (Uc, Ug)_--------- 


Fine sandy loam, gravelly loam, 
and loam (Uh, Um, Un, 
Uw). 


Vernal: 
Clay loams (VeA, VeB)--.----- 


Gravelly clay loams (VgA, 
VeB), 


Wet alluvial land (Wa).--------- 


Woodrow (WoA)-.-------------- 


Topsoil 


Good. ---.-- 


Sand 


Unsuitable___~—- 


Good if washed 
and screened. 


Good if washed 
and screened. 


Good if washed 
and screened. 


Good below 
depth of 18 
inches if washed 
and screened. 


Good below 
depth of 18 
inches if washed 
and screened. 


Flighway location 


Gravel Road fill 
Unsuitable.._.--| Poor----------- Poor stability and bearing 
value; moderate water 
table. 
Unsuitable----_- Pooris-c2eetee: Moderate stability and bear- 
ing value; well drained. 
Poor..-.------- Good_--------- Good stability and bearing 
value; well drained. 
Unsuitable____-- Pooreei. ssee seu Shallow to sandstone_..-----~- 
Poor.---------- Paiteso2---2cue Fair stability and bearing 
value; moderate to high 
water table. 
Fair to good if Good..-.------ High water table common-.-- 
washed and 
screened. 
Good below Good....------ Good stability and bearing 
depth of 18 value; well drained. 
inches if washed 
and screened. 
Good below Good. ..------ Good stability and bearing 
depth of 18 value; well drained. 
inches if washed 
and sereened. 
Ofeessceesescd ()ocesetuceoes.s Subject to flooding and high 
water table. 
Unsuitable_-__--- PoOrseoucedkas Poor stability and bearing 


1 Properties not estimated. 


value; high water table 
common. 


subject to 
cracking on dry- 
ing; slow per- 
meability if com- 
pacted. 


age. 


subject to 
cracking on dry- 
ing; slow per- 
meability if 
compacted. 


drainage; sub- 
ject to buildup 
of water table. 


suited; subject 
to buildup of 
water table. 


internal 
drainage. 
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Interpretations for soils—Continued 
Farm ponds Degrce of limitation for— 
Dikes and diver- Agricultural 
sions drainage Trrigation 
Reservoir area Embankment Filter fields for | Homesites 
sewage disposal 
Poor stability; Good; low seepage.! Poor stability ; Slow internal Moderately well Severe; slow in- | Severe. 
subject to subject to drainage. suited if ternal drain- 
cracking on cracking on drained. age. 
drying. drying. 
Poor; rapid per- Poor; subject to Poor; rapid per- Well drained___.-- Unsuitable; low Slight; well Severe. 
meability; very high meability; water-holding drained. 
erodible. seepage. erodible. capacity; 
erocible. 
Good stability; Poor; subject to Good stability; Well drained___..- Moderately well Moderate; Slight. 
slow perme- seepage. slow perme- suited on slopes sandstone. 
ability if com- ability if com- of less than 
pacted; mod- pacted; mod- about 5 per- 
eratcly erod- erately erod- cent. 
ible. ible. 
Poor; shallow; Poor; subject to Poor; shallow; Slow internal Unsuitable; Severe; shallow__| Severe. 
moderate per- seepage through moderate per- drainage; shallow; erod- 
meability. fractured sand- meability. shallow. ible. 
stone. 
Fair stability; Poor; subject to Fair stability; High water table Moderately well Severe; high Severe. 
slow perme- moderate seep- slow perme- common, suited if water table. 
ability if com- age. ability if com- drained, 
pacted; erod- pacted; erod- 
ible. ible. 
Fair stability; Poor; subject to Fair stability; High water table Moderately well Severe; high Severe. 
slow perme- high secpage. slow perme- common. suited if water table. 
ability if com- ability if com- drained. 
pacted; erod- pacted. 
ible. 
Fair to depth of Unsuitable; sub- Fair to depth of Well drained___-_- Moderately well Slight; well Slight. 
18 inches; ject to high 18 inches; suited; requires drained. 
shallow to seepage. shallow to frequent irriga- 
gravelly and sandy and tion. 
sandy material. and gravelly 
material. 
Fair to depth of Unsuitable; sub- Fair to depth of Well drained___--- Moderately well Slight; well Slight. 
18 inches; shal- ject to high 18 inches; shallow suited; requires drained. 
low to gravelly seepage, to sandy anc frequent irriga- 
and sandy gravelly ma- tion. 
material. terial. 
C)eetecke Te eecs Unsuitable; sub- (V5. snbee ioe Gees Subject to flood- Unsuitable; sub- Severe; high Severe. 
ject to high ing and high ject to flood- water table. 
seepuge. water table. ing. 
Poor stability; Good; low seep- Poor stability; Slow internal Moderately well | Severe; slow Severe. 
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Tt has previously been pointed out that, an increase 
in elevation in this Area has a direct relationship to 
precipitation, and an inverse relationship to temperature. 
Bostwick Park and the foothills receive greater amounts 
of precipitation than other parts of the Area, and they 
have cooler temperatures, which increase the effectiveness 
of the moisture. The result is the same as that of an 
increase in the total amount of precipitation. 

Temperature influences soil genesis in other ways, but 
the precise effect is difficult to characterize. For ex- 
ainple, soil temperature strongly influences microbiologic 
activity, which figures prominently in soil genesis. In 
the absence of precise data, only generalizations can be 
made concerning this effect of temperature. At the 
Montrose Weather Station, the average air temperature 
is below freezing during December, January, and Febru- 
ary and fairly cold during November and March. For 
these 5 months of each year, the soil temperature is such 
as to reduce drastically the amount of microbiologic 
activity in the soils, For the rest of the year, the soil 
temperature is favorable te microbiologic growth and 
activity. 

Other effects of temperature on plant growth and 
chemical activity can be shown, but it is impossible to 
evaluate the results precisely. Moreover, it is important 
to an understanding of soil genesis in the Delta-Montrose 
Area not to consider temperature and precipitation as 
separate and distinct forces. It is the combined effect 
of temperature and precipitation and the other factors 
of soil genesis that results in the formation of a specific 
soil. 


Living organisms 


Living organisms that affect soil formation can be 
divided, on the basis of physical size, ito macro and 
micro groups, and the macro group into animal and 
vegetable life. 

The macrobiologic group includes the visible plants and 
animals that live in or on the soil. The effect of vegeta- 
tion is of greater significance in this Area than the effect 
of animal life, which is likely to be limited to physical 
changes of a local nature. 

The composition and density of plant growth differ 
between the broad geographic divisions of the Area and, 
less obviously, exist among the different soils in a given 
landscape. The strongest contrast is that between the 
vegetation. of Bostwick Park and the southeastern foot- 
hills and that of the rest of the survey Area. Most of 
the Area has a.native cover of grass, sage, weeds, and 
saltbush and produces a relatively small amount of vege- 
tation annually. Bostwick Park and the foothills have 
a heavier growth of grass, brush, and scattered trees. 

Throughout most of the Area, the yearly return of 
organic matter to the soil is small and a large proportion 
of it is in the form of roots. Consequently, the soils 
have relatively small amounts of organic matter in their 
surface horizons, slightly greater amounts in subsurface 
horizons, and a rapid decrease in organic-matter con- 
tent below a depth of 6 or 8 inches. As a result of this 
distribution of organic matter, the soils have a fragile, 
crustlike, vesicular, poorly aggregated surface horizon 
1 or 2 inches thick overlying more stable and more firmly 
aggregated subsurface and subsoil horizons. In Bost- 


wick Park and the foothills, where the supply of mois- 
ture is more ample, larger amounts of organic matter 
are returned to the soil. Not only is the total organic- 
matter content higher, but organic matter is to be found 
at, greater depths. Decomposition is slower, and the 
products of decomposition impart darker colors to the 
soil. 

Lesser differences in the vegetative cover on the well- 
drained soils in any given landscape can, in many cases, 
be related to specific soil characteristics. In these in- 
stances, it is difficult to determine if there has been any 
significant effect on soil genesis, or if the differences in 
the vegetation are not, themselves, the result of differ- 
ences m soil characteristics and of a somewhat different 
environment for plants. 

In this Area, the effect of vegetation depends more 
on the amount of vegetation than on the composition of 
the vegetation. or example, in the drier parts of the 
Avea there are spots where runoff water accumulates 
and the plant cover is denser than in the immediate vi- 
cinity. In such places the soils resemble those in Bost- 
wick Park. Similar local variations in Bostwick Park 
result in surface horizons that are thicker and darker 
than ordinary. 

Animal life has affected soil genesis in the Delta-Mont- 
rose Area to a lesser relative extent. Some mixing of 
soil by rodents and earthworms is common in all soils, 
but in general, in the Delta-Montrose Area this has not 
resulted in spectacular local alteration of soil charac- 
teristics. Some localized effects of cicadas on soil struc- 
ture have been. observed and, in isolated areas, some al- 
teration caused by gophers. Worm casts are common 
in the more moist soils, and the activity of ants has 
resulted in some mounding. Overgrazing by domestic 
livestock and wild game is actively influencing soil 
genesis, but the effect on soil morphology is not yet clearly 
expressed. 

Very little is known of the influence of micro-orga- 
nisms on the soils of the Delta-Montrose Area, though it 
is certain that the activity of such organisms has far- 
reaching effects. Organisms suited to alternate wet and 
dvy periods in a-well-aerated, mildly or moderately alka- 
line environment probably predominate. In some parts 
of the survey Area, the microbiological complex may be 
affected by excess accumulations of soluble salt, strong 
alkalinity, or poor drainage during the irrigation season. 
Time 

If the effects of all other soil-forming factors are equal, 
the parts of any given landscape that have been subjected 
to soil-formation processes for the longest period of time 
will have the strongest degree of soil horizonation. The 
chronological age of a soil is not easily measured, how- 
ever. Unless specific dating can be accomplished by 
geomorphic or archeological studies or by determining 
the degree of decay of radioactive substances, the age 
of a soil can be stated only in relative terms based on 


comparisons of soil morphology. 


On the basis of degree of solum development, the land- 
scapes and soils of the Delta-Montrose Area can be placed 
in three major groups according to age: (1) flood plains, 
local alluvial fans, and actively eroding landscapes; (2) 
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alluvial fans of intermediate age; and (3) high terraces, 
old alluvial fans, and glacial till deposits. 

The flood plains, local alluvial fans, and actively erod- 
ing landscapes are the youngest of these groups, in terms 
of soil development. They occupy a large part of the 
survey Area, including the flood plain and recent ter- 
race system of the Uncompahgre and Gunnison Rivers, 
the'alluvial fans bordering these deposits in the smaller 
tributary valleys, and the actively eroding shale areas 
throughout the survey Area. The soils are young and 
generally lack genetic horizons, except for a thin, slightly 
darkened A horizon. The Billings soils are typical. In 
most of this chronological group, the landscapes and 
surficial deposits are geologically young. In the case 
of the actively eroding shale areas, the basic landscapes 
may be of greater age, but the exposed shale material is 
removed before the soil- -forming factors have had _ suffi- 
cient time to act upon it and produce distinct horizons. 

The alluvial fans of intermediate age occupy a much 
smaller part of the survey Area. They occur on the fan 
slopes east of Delta, on the dissected fans in the south- 
western part of the Area, and in the upper parts of the 
valley of the Uncompahgre River, south of Montrose. 
The soils in these localities are older. They have A, B2, 
and Ca horizons that are evident but only weakly devel. 
oped. Generally, the B2 horizon is distinguished by 
a higher chroma or redder hue, a moderate grade of 
structure, and, in places, a weak accumulation of silicate 
clay. A weakly developed horizon of secondary calcium 
carbonate occurs below the B2 horizon. Included in this 
group are some fan. slopes in Bostwick Park. The soils 
on these slopes lack a distinct B2 horizon but have a very 
strong accumulation of secondary calcium carbonate at a 
depth of 12 to 20 inches. The Luhon soils are typical. 

The high terraces, old alluvial fans, and glacial till 
deposits are intermediate in total area. These ‘Tandscapes 
occur throughout the survey Area and include the high, 
flat-topped, mesalike remnants of old terraces border- 
ing the Uncompahgre and Gunnison Rivers and their 
tributaries, a few terraces in the upper part of the valley 
of the Uncompahgre River, the fan slopes on the eastern 
slopes of Bostwick Park, and the small bodies of glacial 
till in the southeastern foothills. These are considered 
to be the oldest landscapes in the survey Area. The 
soils have been in place for a long time, and the active 
soil-forming factors have produced moderately well de- 
veloped horizons, including a B2t horizon that has a 
distinct. accumulation of silicate clay. The Mesa and 
Bostwick soils are typical. 


Relief 


Soil genesis is affected both by major differences in 
elevation and Jandform and by relatively small differ- 
ences in landform. within a given landscape. In either 
case, the effect is indirect. 

Major differences in elevation result in differences in 
climate, and differences in climate account for significant 
differences in soil morphology. (See the discussion in 
the section dealing with climate as a force in soil forma- 
tion.) 

Distinct differences in soil morphology are associated 
with relatively minor differences in slope and landform 
within a given landscape. In such circumstances, relief 


influences soil formation by virtue of its control of run- 
off. Where the total amount of rainfall is small, slight 
differences in the supply of moisture may account for 
relatively gveat differences in soil morphology. In_the 
drier sections of the Area, soils in concave spots where 
runoff water concentrates show more evidence of horizona- 
tion than other soils of the immediate landscape. Tlie evi- 
dence may be only a thicker and darker colored surface 
layer, or 1t may be as significant as a distinct B2 horizon. 

Nearly level, low- lying. soils on the recent alluvial fans 
and stream deposits are commonly influenced by a high 
water table and periodic flooding. Position and topog- 
raphy are such that this excess water is discharged very 
slowly. Vegetation is dense and furnishes far more 
organic matter to the soil than the adjacent drier soils 
receive. The extra water in the subsoil greatly reduces 
the amount of air available, and the reduction of min- 
erals leads to relatively low chroma and intense mottling. 
The Salt Lake soils are typical. 

Runoff from steeply sloping and convex areas results 
in the soils of these areas being much drier than other 
soils of the survey Area. These soils have a thin sur- 
face soil and, for the most part, are shallow. There is 
little movement of salts or minerals within their profiles. 
Chipeta soils are typical. 

In Bostwick Park and in the southeastern foothills, 
where the amount of pr ecipitation is greater, soils in con- 
cave areas usually have thicker horizons, are leached of 
free calcium carbonate to a greater depth, and, in ex- 
treme cases, are mottled and gleyed. 


Parent material 


Differences in physical, chemical, and mineralogical 
properties of parent material have all been influential 
m soil genesis in the Delta-Montirose Area. Generally, 
these differences in parent material affect, soil properties 
that have been chosen for classifymg soils at the series 
level, but they may also affect properties that are useful 
m placing sous in higher categories in the classification 
system. 

The parent material of most of the soils in the Delta- 
Montrose Area contained relatively large amounts of 
soluble compounds of calcium, magnesium, and sodium. 
Carbonates and. sulfates are the predominant anions, and 
there are minor amounts of chlorides and nitrates. A 
reduction in the concentrations of these metallic ions is 
necessary before there can be free movement of colloid- 
size particles. Most of the -soils that have a well-ce- 
veloped solum also have a distinct accumulation of 
secondary calcium carbonate and other salt accumulations 
below the solum. 

The texture and other physical characteristics of the 
parent material also influence soil genesis. Thus, soils 
formed in eolian sand develop through a different set 
of genetic processes than soils, such as the Christianburg, 
that formed in alluvial clay. 

Generally, the parent material was of mixed mineral 
composition. In only two cases has a difference in 
mineralogy been recognized as being of enough impor- 
tance to affect the classification of the soils. 

The parent material of the Orchard soils was derived 
largely from basalt, and the separation of the Orchard © 
series from the Mesa series is based on this characteristic. 
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In the second instance, soils that formed in parent ma- 
terial containing a large amount of mica in the form of 
small visible flakes have been kept separate. The Poudre 
series has this characteristic. 

There are five major kinds of pavent materials in the 
Avea: (1) recent alluvial deposits, (2) old alluvial de- 
posits, (3) residual materials, (4) eolian sediments, and 
(5) glacial till. 

Recent alluvial deposits are the most extensive kind 
of parent material. They range in texture from sand 
to clay, are calcareous, and are derived from a variety 
of parent rock. They occur as flood plains, terraces, or 
alluvial fans, and have been transported mainly by water. 
Deposits of local origin, derived from a single kind of 
rock, inherit the characteristics of the parent rock. Other 
deposits are mixed. 

The old alluvial deposits are the second most extensive 
kind of parent material in the Area. For the most part, 
these deposits are on old high terraces or old alluvial 
fans formed during past alluvial cycles. They occur 
throughout most of the survey Area. They usually con- 
tain gravel and cobblestones, and. these coarse fragments 
become more numerous with depth. Above a depth of 
5 feet, the material is usually gravelly or very gravelly 
joam or clay loam. The material below a depth of 6 
to 8 feet may be 90 percent or more sand, gravel, and 
cobblestones. 

The old alluvial deposits in the western and. central 
parts of the survey Area came from a variety of igneous 
and metasedimentary rock. The ‘course fragments are 
mostly gneiss, schist, and quartzite. ‘The sediments in 
the areas east of Delta and bordering the Gunnison River 
came from basalt and contain a high proportion of 
dark-colored ferromagnesian minerals. The deposits in 
the southwestern part of the Avea were derived from 
sandstone and contain much less gravel and fewer cobble- 
stones. 

The residual parent material in the survey Area was 
derived mainly from sedimentary rock. The soft shale, 
siltstone, and sandstone of the Mancos and Dakota forma- 
tions are the principal sources. Residual material occurs 
throughout the Area and is very prominent in the shale 
hills north and east of Montrose. It is the third most 
extensive kind of parent material. 

The fourth most extensive kind of parent material is 
the glacial till that occurs as a thin, discontinuous, sur- 
ficial deposit in Bostwick Park and in the southeastern. 
foothills. The original sheet of till apparently was thin, 
and only small remnants now exist. The till consisted 
of calcareous, bouldery and stony clay loams derived 
trom metasedimentary and sedimentary rocks and mixed 
by the action of the glaciers. 

The eolian sediments ave thick deposits of minor ex- 
tent occurring mostly as sand dunes at the edge of old 
terraces, These materials consist of wind-reworked 
basaltic alluvium, and oceur mostly on the terraces north 
of the Gunnison River. Enough basalt sand is included to 
give the deposits a dark-gray appearance. 

Thin deposits of eolian matevial have probably fallen 
over all of the survey Area, since climate and sedimenta- 
tion cycles favor eolian movement. Such deposits have 
been so thoroughly incorporated into the soils and other 


parent materials that they can no longer be identified as 
separate deposits. 


Activities of man 


Although not usually accorded equal status with the 
other soil-forming factors, the activities of man unques- 
tionably have influenced, and will continue to influence, : 
soil genesis in this Area. The effect may be relatively 
minor, or it may be catastrophic in terms of soil morphol- 
ogy. Catastrophic results of man’s activity may include 
the destruction of sotl horizons by accelerated erosion, 
by tillage, or by leveling in preparation for irrigation, 
and the collection of brackish salt-bearing waters in 
low parts of the landscape, as a result of seepage from 
irrigation or disturbance of the natural drainage pat- 
terns. Less severe effects include changes in the genetic 
environment, such ag result from irrigation, overgrazing, 
or the destruction of native vegetation and the substitu- 
tion of tilled crops or other plant species. 

The duration of man’s influence on soil genesis has 
been so short that it has not resulted in major changes 
im soil morphology, except for the destiuction of soil 
horizons. Therefore, there is no good basis for evaluat- 
ing the results. In the Delta-Montrose Area, the most 
noticeable results are a buildup of organic matter in 
irrigated plow layers, the recalcification of the surface 
horizon by the use of saline irrigation water, and the 
development, of mottling in soils previously well drained. 


Classification of Soils by Higher Categories 
The soil series recognized in the Delta-Montrose Area 
are classified by great soil groups and orders as follows: 


Zonal Order 


Sierozem group. —_-- 


Series 
Chacra, Fruita, Hinman, 
Mack, Mesa, Orchard, 
Vernal. 
Blanyon, Doak. 


Brown group------- 
Bostwick, Cerro. 


Chestnut group____- 

Intrazonal Order— 
Humic Gley group__ Poudre, Salt Lake, Un- 

compahgre. 
Calcisol group_----- Luhon, Rance. 

Azonal Order— 
Lithosol group--_.--- Chipeta, Persayo, Traves- 
silla. 

Shavano. 

Billings, Christianbure, 
Colona,’ Fruitland, 
Genola, Menoken,! 
Ravola, Woodrow. 


Regosol group------ 
Alluvial group _-__-- 


1 Intergrade to Sierozem. 


A detailed profile of a representative soil of each series 
is given in the section “Descriptions of the Soils.” 

Tn the following pages, each of the great soil groups 
represented in the Avea is discussed in terms of its defini- 
tive morphology. A series typical of each group is iden- 
tified, and significant differences between this series and 
the others in the same group are noted. 
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Sierozems 


The Sierozem soils in the Delta-Montrose Area de- 
veloped under a thin cover of grass, sage, cactus, and 
saltbush. The average annual precipitation ranges from 
8 to 10 inches. Summers are hot, and winters cold. The 
average annual temperature ranges from 48° to 51° F., and 
the average summer temperature ranges from 69° to 72°. 
The soils developed from most of the common kinds of 
parent material and on normal to subnormal relief. 

Virgin soils of this group typically have an A1-B2t- 
B3ca—Cca (or R) horizon sequence. The A horizon is 
thin, hght colored, and commonly vesicular or platy. A 
transitional B1 or A8 horizon more than 1 or 2 inches 
thick is generally lacking. The Bt horizon is thin, is 
usually brighter colored than the A horizon, and has 
weak to moderate prismatic structure and moderate sub- 
angular blocky structure. The clay content of the B2t 
horizon is generally 30 to 75 percent greater than that 
of the A horizon. Clay films are thin and range from 
patchy to continuous. A. relatively thick B8ca horizon 
that contains accumulations of secondary calcium car- 
bonate and has weaker structure and, usually, less clay 
than the B2t horizon is typical of the soils of this 
group. Below the solum is a strong, thick horizon of 
calcium carbonate. The calcium carbonate equivalent 
of this horizon ranges from 8 to 40 percent or more. 
The reaction in the Cca horizon is commonly, but not 
invariably, strongly alkaline. 

The content of organic matter is 0.7 to 2.0 percent in 
the A horizon and in the upper part of the B2t horizon, 
but it decreases rapidly with depth. The C/N ratio is 
generally less than 15 in all horizons. The A horizon 
and the upper part of the B2t are generally noncalcareous 
and have a pH range of 7.0 to 7.8. The lower parts of 
the B2t horizon and B3ca horizon are calcareous and 
have a pH range of 8.0 to 8.5. Where the concentration 
is strongest, the calcium carbonate equivalent of the Cca 
horizon ranges from 10 to more than 40 percent. 
range in pH of the Ceca horizon is 8.2 to 9.0. Values in 
excess of 8.6 vary within short distances. Base satura- 
tion is high in all horizons. Calcium is the dominant 
cation, and carbonate the principal anion. The exchange- 
able sodium percentage is generally less than 5 percent, 
but locally it may exceed 15 percent in parts of the Cca 
horizon. 

The Sierozem great soil group is represented in the 
Delta-Montrose Area by the Mesa, Chacra, Mack, Fruita, 
TZinman, Orchard, and Vernal series. 

Mesa soils are typical. For a detailed description of 
the Mesa, soils, see page 22, in the section “Descriptions 
of the Soils.” : 

Chacra soils have less distinct horizonation than Mesa 
soils, are calcareous at shallower depths, and have a 
weaker and thinner ca horizon. Chacra soils lack gravel 
and cobblestones in the lower part of the substratum. 
They developed in material weathered residually from 
shale and are underlain by bedrock at a depth of 40 
inches or less. 

Mack soils lack the very gravelly and cobbly substra- 
tum and subsoil that are characteristic of Mesa soils. 

Fruita soils have less distinct horizonation than Mesa 
soils, have a thinner and less strongly developed Cca 
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horizon, and Jack the gravelly and cobbly substratum 
that is characteristic of Mesa soils. 

Hinman soils have a finer textured B2t horizon than 
Mesa soils, and have less gravel in the substratum and 
subsoil. 

Orchard soils closely resemble Mesa soils, but they de- 
veloped in parent material that contained large amounts 
of dark-colored ferromagnesian minerals. 

Vernal soils have a thinner and less strongly developed 
Ceca horizon than Mesa soils. The solum of Vernal soils 
rests abruptly on a substratum of clean sand and gravel. 


Brown soils 


The Brown soils in the Delta-Montrose Area developed 
under a moderate cover of grass, sage, and cactus. The 
average annual precipitation ranges from 10 to 15 inches. 
Summers are hot, and winters cold. The average annual 
temperature ranges from 37° to 49° F., and the average 
summer temperature ranges from 69° to 71°. Brown 
soils occur in the southern and southeastern parts of this 
survey Area. They developed in parent material weath- 
ered residually from sedimentary rock, in locally trans- 
ported alluvial fan materials, and in deposits of glacial 
till. They occur on normal to subnormal relief. 

Virgin soils of this group typically have an A1—-B1— 
B2t-B3ca—Cca (or R) horizon sequence. The A hori- 
zon is thin, light colored, and usually moderately granu- 
lar. Generally there is a transitional B1 or A3 horizon, 
3 to 4 inches thick. The B2t horizon is thicker than 
that of the Sierozem soils and has moderate to strong 
prismatic and subangular blocky structure. The clay 
content of the B2t horizon is generally 30 to 80 percent 
greater than that of the A horizon. Clay films range 
from patchy to nearly continuous. The B3ca horizon 
is 4 to 8 inches thick. It has weaker structure and con- 
tains less clay than the B2t horizon, and it has a weak 
to moderate accumulation of secondary calcium carbon- 
ate. The .Cca horizon is moderately well developed, 
and its calcium carbonate equivalent ranges from 8 to 
25 percent. 

The content of organic matter ranges from 1 to 3 per- 
cent in the A horizon and the upper part of the Bat, 
but it decreases rapidly with depth. The C/N ratio is 
generally less than 15 in all horizons. The A horizon 
and the upper part of the Bt are generally noncalcare- 
ous and have a pH range of 7.0 to 7.8. The Baca and 
Cca horizons are calcareous and have a pH range of 8.0 
to 8.5. Where the concentration is strongest, the cal- 
cium carbonate equivalent of the Cca horizon ranges 
from 8 to 25 percent. A pH value in excess of 8.6 is 
uncommon in the Cea horizon. All horizons are base 
saturated. Calcium is the dominant cation, and carbo- 
nate the principal anion. The exchangeable sodium per- 
centage is low in all horizons. 

The Brown great soil group is represented in the Delta- 
Montrose Arena by the Doak and Blanyon series. The 
Blanyon soils differ from the Doak soils described in 
detail in having a thicker solum and in having a finer 
textured B2t horizon. oe 

Doak soils are typical. For a detailed description 
of the Dack soils, see page 15, in the section “Descriptions 
of the Soils.” 
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Blanyon soils have a thicker solum and a finer textured 
B2t horizon than Doak soils. 


Chestnut soils 


The Chestnut soils in the Delta-Montrose Area devel- 
oped under a moderately good cover of grass, pinyon, 
juniper, and brush. The average annual precipitation 
ranges from 15 to 20 inches. Summers are warm, and 
winters cold. The average annual temperature ranges 
from 45° to 48° F., and the average summer temperature 
ranges from 64° to 70°. These soils developed -mainl 
in relatively old alluvial fan materials and in glacial till. 
They occur on normal to subnormal relief. 

Virgin soils of this group typically have an Al-B1- 
B2t-B3-C horizon sequence. The A horizon is moder- 
ately dark colored, moderately thick, and granular. Be- 
tween the Ai and the B2t horizon is a moderately thick 
transitional A3 or B1 horizon. The B2t horizon 1s mod- 
erately thick, is noncalcareous, and has weak to mod- 
erate, medium, prismatic structure that breaks to mod- 
erate to strong, medium, subangular blocky. Prismatic 
structure is generally less well developed in the Chestnut 
soils of the Delta-Montrose Area than in the Brown soils 
or the Sierozem soils. Typically, the Chestnut soils have 
only a very weak horizon of secondary calcium carbonate 
accumulation, or none at all, but the reaction of the lower 
part of the solum and of the C horizon is slightly to 
moderately alkaline. The clay content of the B2t hori- 
zon is 80 to 80 percent greater than that of the At 
horizon. Clay films in the B2t horizon are thin and 
range from patchy to continuous. 

The content of organic matter ranges from 1.5 to 38 
percent in the Al horizon and the upper part of the Bt 
horizon, and it decreases slowly with depth. The C/N 
ratio is generally less than 16 im all horizons. The Aj, 
B2t, and B38 horizons are generally noncalcareous and 
have a pH range of 6.8 to 7.8. The C horizon is either 
noncalcareous or weakly calcareous and has a pH range 
of 7.8 to 8.5. Typically, all horizons are base saturated. 
Calcium is the dominant cation, and carbonate the princi- 
pal anion. The exchangeable sodium percentage is low 
in all horizons. 

The Chestnut great soil group is represented in the 
Delta-Montrose Area by the Bostwick and Cerro series. 

Bostwick soils are typical. For a detailed description 
of the Bostwick series, see page 10, in the section “De- 
scriptions of the Soils.” 

Cerro soils contain much less mica than Bostwick soils, 
are calcareous at a shallower depth, and have a stronger 
ca horizon. 


Humic Gley soils 


The Humic Gley soils in the Delta-Montrose Area de- 
veloped under a moderately heavy cover of grass, brush, 
and scattered cottonwood. These soils occur throughout 
the survey Area. They have been strongly influenced 
by a high water table and periodic floodmg. Ground 
water has had more effect than. precipitation. The aver- 
age annual soil temperature ranges from 45° to 50° F. 
These soils have developed on recent alluvial fans and 
stream deposits. ‘Relief is generally subnormal. 

Virgin soils of this group typically have a thick, dark- 
colored Al horizon and a highly mottled or gleyed C 


horizon. The A horizon is thick or moderately thick, is 
moderately dark colored, and has subangular blocky 
or granular structure. The C horizon has a relatively 
low chroma and is moderately to intensely mottled with 
stains and streaks of brighter hue or chroma. Some soils 
of this group have accumulations of secondary calcium 
carbonate. 

The content of organic matter ranges from 1.5 to 5 
percent in the A horizon and the upper part of the C 
horizon, and decreases slowly with depth. The C/N ratio 
is less than 15 in all horizons. The soils of this group 
may be either calcareous or noncalcareous at the surface. 
The pH ranges from 7.8 to 8.6. All horizons are base 
saturated. Calcium is the dominant cation, and carbon- 
ate or sulfate the principal anion. The percentage of 
exchangeable sodium is generally less than 5 in all hori- 
ZOnS. 

The Humic Gley great soil group is represented in the 
Delta-Montrose Area by the Uncompahgre, Salt Lake, 
and Poudre series. 

Uncompahgre soils are typical. For a detailed descrip- 
tion of the Uncompahgre series, see page 30, in the sec- 
tion “Descriptions of the Soils.” 

Salt Lake soils are finer textured than Uncompahgre 
soils, and they have strong accumulations of secondary 
calcium carbonate above a depth of 30 inches. 

Poudre soils have a thicker, darker colored surface 
horizon than Uncompahgre soils and are coarser tex- 
tured. They developed in material that is high in mica, 
and they do not ordinarily have a distinct horizon of 
calcium carbonate accumulation. 


Caicisols 


The Calcisols in the Delta-Montrose Area developed 
under a thin cover of short grass, sage, and cactus. The 
average annual precipitation ranges from 8 to 14 inches, 
and the average annual temperature ranges from 47° to 
50° F. These soils formed mainly in residual or locally 
transported material weathered from Cretaceous shale. 
They generally occur on normal relief. 

Virgin soils of this group typically have an Al-~Cea 
horizon sequence. The A horizon is thin, light colored, 
and in many places vesicular or platy. The Cea hori- 
zon. is well developed. The accumulation of secondary 
calcium carbonate begins within a few inches of the 
surface and reaches a maximum at a depth of 12 to 16 
inches. 

The content of organic matter ranges from 0.7 to 1.5 
percent in the A horizon and the upper part of the Cca 
horizon, but decreases rapidly below the Cea. The C/N 
ratio generally is less than 15 in all horizons. These 
soils are calcareous throughout and have a pH range of 
8.0 to 8.6. Where the concentration is strongest, the 
calcium carbonate equivalent of the Cca horizon ranges 
from 15 to more than 40 percent. All horizons are base 
saturated. Calcium is the dominant cation, and carbon- 
ate the principal anion. The exchangeable sodium per- 
centage is low—usually less than 5 percent—in all hori- 
zOns. 

The Calcisol great soil group is represented in the 
Delta-Montrose Area by the Luhon and Rance series, 
The Luhon soils are typical. For a detailed description 
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of the Luhon series, see page 20, in the section “Descrip- 
tions of the Soils.” 

Rance soils have a strong accumulation of calcium 
sulfate within 30 inches of the surface, rather than the 
strong accumulation of calcium carbonate that is typical 
of the Luhon soils. 


Lithosols 


The Lithosols in the Delta-Montrose Area developed 
under a variety of native cover, including grass, sage, 
and juniper. These soils occur throughout the Area but 
mainly in the drier parts, where the annual precipita- 
tion is 8 to 10 inches. They occur on young landscapes 
and are developing in thin deposits of material weathered 
residually from underlying rock, including sandstone 

‘and shale. They occur on excessive to normal relief. 

Virgin soils in this group typically have an A1—C(or 
Cea)—-R horizon sequence. The A horizon is thin and 
light colored—generally only slightly darker colored than 
the underlying C horizon. The C horizon is thin; is 
structureless or has weak subangular blocky structure; 
and commonly contains discontinuous accumulations of 
secondary calcium carbonate or calcium sulfate. . The 
depth to bedrock is Jess than 18 inches. 

The content of organic matter in the A horizon and 
the upper part of the C horizon ranges from 0.7 to 1.5 
percent. Below the C horizon it decreases rapidly. The 
C/N ratio is less than 15 in all horizons. The A and C 
horizons are generally calcareous and have a pH range of 
8.0 to 8.6. In the lower part of the C horizon, immedi- 
ately above the bedrock, the pH may locally be in excess 
of 8.6. Accumulations of secondary calcium carbonate 
and calcium sulfate are common but are not consistently 
developed and are a characteristic of the parent material 
itself. All horizons are base saturated. Calcium is the 
dominant cation, and carbonate and sulfate are the 
principal anions. The exchangeable sodium percentage 
generally is less than 10, but it may exceed that amount 
locally in the layer immediately above the bedrock. 

The Lithosol great soil group is represented in the 
Delta-Montrose Area by the Chipeta, Persayo, and Tra- 
vessilla series. 

Chipeta soils are typical. For a detailed description 
of the Chipeta series, refer to page 18, in the section 
“Descriptions of the Soils.” 

Persayo soils have moderately fine textured A. and C 
horizons. 

Travessilla soils have sandy loam or loam A and C 
horizons and have hard sandstone bedrock above a depth 
of 18 inches. 


Regosols 


The Regosols in the Delta-Montrose Area developed 
under a thin cover of grass, sage, cactus, and saltbush 
and, in places, under a thin stand of pinyon. The aver- 
age annual precipitation ranges from 8 to 15 inches. 
Summers are hot, and winters are cold. The average 
annual temperature ranges from 45° to 51° F., and the 
average summer temperature ranges from 69° to 72°. 
These.soils developed either in material that weathered 
residually from underlying sedimentary rock or in thick 
deposits of eolian sand. They occur on normal to ex- 
cessive relief. 


Virgin soils of this group have an A1-C (or R) hori- 
zon. sequence. The A horizon is thin, generally calcare- 
ous, and light colored—only slightly darker colored than 
the C horizon. The C horizon is calcareous, is massive 
or has very weak subangular blocky structure, and may 
or may not have discontinuous accumulations of second- 
ary calcium carbonate. 

The content of organic matter ranges from 0.3 to 2.0 
percent in the A horizon and the upper part of the C 
horizon, but it decreases rapidly below the C horizon. 
The C/N ratio is less than 15 in all horizons. The A 
and C horizons are calcareous and have a pH range: of 
8.0 to 8.4. All horizons are base saturated. Calcium is 
the dominant cation, and carbonate the principal anion. 
The exchangeable sodium percentage is low. 

The Regosol great soil group is represented in the 
Delta-Montrose Area by the Shavano series. For a de- 
tailed description of this series, see page 29, in the section 
“Descriptions of the Soils.” 


Alluvial soils 


The Alluvial soils in the Delta-Montrose Area devel- 
oped in recent accumulations on flood plains and alluvial 
fans. The vegetation is varied, but grass, brush, and 
scattered cottonwood. trees predominate. These soils 
oceur throughout the survey Area and take in the entire 
climatic range. They are so young that the differences 
in climate have not resulted in distinct differences in 
soil morphology. 

Virgin soils of this group typically have an A-C hori- 
zon sequence. The A horizon is thin, light colored, and 
granular. The C horizon has a wide range in texture. 
It is typically calcareous and massive. These soils have 
little or no genetic horizonation, but they may have 
strongly contrasting horizons resulting from physical 
stratification of the alluvium. Thin, discontinuous ac- 
cumulations of secondary calcium carbonate or calcium 
sulfate may occur at any depth. 

The content of organic matter ranges widely. In the 
soils of the well-drained alluvial fans, in the dry parts 
of the Area, an organic-matter content of 1 or 2 percent 
is common, while on the flood plains and low terraces, 
where water is abundant and the vegetation denser, an 
organic-matter content of 1 to 3 percent is common. 
Generally, the Alluvial soils in this Area are calcareous 
at the surface and have a pH range of 7.8 to 8.6. All 
horizons are base saturated. Calcium is the dominant ca- 
tion, and carbonate and sulfate are the principal anions. 
The exchangeable sodium percentage varies but generally 
is less than 10 in the control section. 

The Alluvial great soil group is represented in the 
Delta-Montrose Area by the Billings, Ravola, Fruitland, 
Genola, Woodrow, and Christianburg series. 

Billings soils are typical. For a detailed description 
of the Billings series, see page 7, in the section “Descrip- 
tions of the Soils.” 

Ravola souls are coarser textured than Billings soils. 

Woodrow soils closely resemble Billings soils but have 
hues of 10YR or redder. 

Genola soils and Fruitland soils are coarser textured 
than Billings soils, and they have hues of 10YR or red- 
der. 
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Christianburg soils are finer textured than Billings 
soils. 

The Colona and Menoken soils are Alluvial soils, but 
they have stronger evidence of horizonation than typi- 
cal soils of the Alluvial group and are considered inter- 
grades to the Sierozem group. These soils have a thin 
cover of short grass, sage, cactus, and saltbush. The 
average annual precipitation ranges from 8 to 10 inches. 
Summers are hot, and winters cold. The average annual 
temperature ranges from 48° to’51° F., and the average 
summer temperature ranges from 69° to 72°. These soils 
developed in alluvial fan material of intermediate age, 
in recent alluvial fan material and flood-plain deposits, 
and in parent material weathered residually from under- 
lying sedimentary rock. ; 

When virgin, the Colona and Menoken soils have an 
A1-B2-Cea-C (or R) horizon sequence. The A hori- 
zon is thin, light colored, and in many places vesicular 
or platy. Usually there is no transitional A38 or B1 
horizon. The B2 horizon is redder in hue and higher in 
chroma than the A horizon. It has moderate prismatic 
and blocky structure, or it shows evidence of transloca- 
tion of calcium carbonate. Below the B2 horizon there 
is usually a weak but distinct accumulation of secondary 
calcium carbonate. Thin, shiny -patches, presumed to 
be of silicate clay, can be found on the surfaces of the 
‘soil aggregates in the B2 horizon. 

The organic-matter content of the Colona and Menoken 
soils ranges from 0.7 to 2 percent in the A horizon and 
the upper part of the B2 horizon, but it decreases rapidly 
with depth. The C/N ratio generally is less than 15 
in all horizons. Typically, the uppermost few inches is 
noncalcareous and the rest of the profile is calcareous. 
The range in pF is 7.6 to 8.5. Where the concentration 
is strongest, the calcium carbonate equivalent of the Cca 
horizon ranges from 3 to'10 percent. All horizons are 
base saturated. Calcium is the dominant cation, and 
carbonate or sulfate the principal anion. The exchange- 
able sodium percentage is generally less than 5 in all 
horizons. 


General Nature of the Area 


The Delta-Montrose Area lies along the western flank 
of the Rocky Mountains, at an elevation of 5,000 to 
about 8,000 feet. It is an intermountain valley drained 
by the Uncompahgre River and the Gunnison River and 
their tributaries. The Gunnison River enters the north- 
eastern corner of the Area, flows westward near the north- 
ern boundary, and leaves near the northwestern corner. 
The Uncompahgre River enters at the southern boundary 
and flows in a northwesterly direction to its confluence 
with the Gunnison River, northwest of Delta. Horse- 
fly, Happy Canyon, Dry, Spring, and Roubideau Creeks 
are the principal tributaries of the Uncompahgre River 
.that rise on the Uncompahgre Plateau west of the survey 
Area. Cedar Creek is the principal tributary that enters 
from the east. 

The principal towns in the survey Area are Montrose, 
which in 1960 had 5,044 inhabitants; and Delta, which 
is located at.the confluence of the Uncompahgre River 
and the Gunnison River and which, in 1960, had a popu- 


lation of 3,832. 


Smaller towns are Olathe, Austin, and 
Colona. 


Geology 


The geologic formations present in the Delta-Montrose 
Area include sedimentary rocks of Cretaceous age and 
unconsolidated sediments of Quaternary age. They are 
the Burro Canyon, Dakota sandstone, and Mancos shale 
formations. The main structural feature that affects 
the bedrock formations in this Area is the Uncompahgre 
uplift, which borders the valley of the Uncompahgre 
River in the southwestern part. This great fault block 
is tilted gently toward the northeast. The surface of 
the plateau is formed by the resistant Dakota sandstone, 
from which the overlying Mancos shale has nearly all 
been. stripped by erosion. Mancos shale underlies most 
of the valley of the Uncompahgre River. 

Throughout much of the valley, particularly the part 
west of the river, the Mancos shale is mantled by surficial 
alluvial and eolian deposits of the Pleistocene age and the 
Recent age. These deposits consist of gravelly alluvium 
on the terraces and high-level erosional surfaces and of 
alluvium on the flood plains of all the larger streams. 
Deposits of light-red, sandy and silty materials, which 
mantle parts of the benches and mesas throughout the 
Area, appear to be mainly wind laid, although they may 
also have been reworked by water to some extent. 


Climate * 


The climate of the Delta-Montrose Area is typical of 
many of the lower intermountain valleys of the west. 
It is characterized by low precipitation, low humidity, 
abundant sunshine, and a wide range in annual and daily 
temperatures. 

The primary air circulation over the Area is from 
the west. Because mountains surround the Area, much 
of the moisture from the west is lost in passage over 
them. In winter, cold polar air from the north and 
northwest may be trapped in the valleys for several 
days, but it commonly is moved out of the Area within 
2 or 3 days by the prevailing westerly winds. 

Table 6 gives average monthly temperatures and 
maximum and minimum temperatures recorded at the 
U.S. Weather Bureau Station at Delta. The annual 
precipitation at the town of Delta is about 8 inches, or 
about 1 inch less than that at the town of Montrose. 
Table 7 shows the temperature and precipitation at 
Montrose. 

The spring season in the Delta-Montrose Area gener- 
ally is mild, and there is little difficulty in preparing 
seedbeds. Normally, the germination of crops seeded 
in spring is not delayed because of unfavorable weather. 
However, the moisture requirement for crops is high 
during much of the growing season because of the high 
temperature and low humidity. Consequently, all farm- 
ing is dependent upon irrigation for supplemental mois- 
ture. Fall months typically are dry, mild, and satis- 
factory for harvest. 


‘*Joserux Berry, State climatologist, U.S. Weather Bureau, 
assisted in the preparation of this section. 


DELTA-MONTROSE AREA, COLORADO 


TaBie 6.—Means and extremes of temperature at Delta between 1931 and 1960 
[Elevation 5,125 feet] 
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Mean number Mean number 
Mean daily Record highest Record lowest of days with of days with 
maximum minimum 
temperature— temperature— 
Mean __._.__| Mean 
Month monthly degree 
days ! Equal | Equal | Equal | Equal 
Maxi- Mini- : to or to or to or to or 
mum mum Degrees| Year | Degrees} Year more less less less 
. than than. than than 
90° F. | 32°F. | 32°F. 0° F. 
oR. oR. °K. oF, oR, 
January. ..---------- 38. 7 14.1 26, 4 66 1956 —24 | °1948 1, 197 0 7 31 3 
February_____-..-_- 46.7 19.5 33.1 69 1958 mE 1951 893 0 2 26 1 
March.....-...----- 57.5 25.7 41.6 80 1956 2 4 1953 725 0 0 27 0 
April. ode te eee 68. 7 34. 4 51. 6 92 1943 8 1945 408 (3) 0 12 | 0 
Mayesa neo ate i oe 79. 0 42.5 60. 8 99 1954 22 1953 167 3 0 3 0 
Junes sie eeee sees 88. 6 49. 0 68. 8 106 1954 29 1954 39 16 0 @) 0 
JUV ase eee oe 94. 4 55. 1 74,8 105 1940 40 1956 0 27 0 0 0 
August__...-.------ 91.1 53. 5 72.3 102 1949 2 39 1960 0 21 0 0 0 
September___-_----. 84. 3 44,9 64. 6 100 1950? 27 1946 69 8 0 1 0 
October__..--.-___- 71.3 34.5 52.9 90 1947 ® 18 19602 375 @) 0 13 0 
November_________- 52. 2 22.0 37.1 74 1958 -11 1931 837 0 L 26 (3) 
December______--.-- 40. 9 16.1 28. 5 63 1939 —13 1956 1, 182 0 5 30 2 
Year___-------- 67.8 34.3 51. 0 106 1954 —27 1951 5, 842 75 15 169 6 
1 Base 65° F. 3 Less than }4 day. 
2 Also on earlier dates. 
Tasie 7.—Temperature and precipitation 
[All data from Montrose, except data for snow cover; data for snow cover from Delta, Colo. Elevation at Montrose, 5,830 feet] 
Temperature Precipitation 
Average daily Two years in 10 will have Two years in 10 will | Average | Average 
at least 4 days with— have— number depth of 
Month <2 _ oof days snow on. 
Average with days with 
Maximum Minimum total snow snow 
Maximum | Minimum | temperature | temperature Less More cover cover 
_equal to or | equal to or than— than— 
higher than—) lower than— 
oF. °F, oF, ca? on Tnches Inches Inches Inches 
January..-.-.--------- 39 14 53 ed. . 6 . 3 Ll 
February___----------- 43 19 58 4 .6 3 .9 
March: 3. 2522 cesses 52 26 65 13 .6 .4 1.0 
Aprilu.jo2-seecuseee oF 63 35 76 24 1.0 4 15 
May oe eee egil ee eee 73 42 85 32 Sol 3 1.3 
JVUNEL 2 oss ecoseees sees 85 50 94 41 5 al 9 
July 2 ee eee 91 56 96 50 ak. 3 Li 
August__-----.-------- 87 54 94 47 1.3 .6 17 
September... _-.------- 80 47 91 36 1.0 .3 Te 6: See etn loo SSeS. 
October___------------ 67 36 80 26 9 .3 Did lettres Ste Hae ae aoe 
November_.__--------- 50 23 65 10 .6 .3 9 2 3 
December. ---.------.-- 41 16 55 3 .6 .3 .8/ 10 2 
Y@ar. soe ene keses 64 35 299 | 38 9.1 71 10. 8 25 2 


! Less than 4 day. 


2 Average annual highest maximum. 


* Average annual lowest minimum. 
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Long periods of high wind velocity are uncommon. In 
spring the wind normally is from the southwest. It is 
this southwesterly wind that causes most of the wind 
erosion in the Area. 

Rainstorms of high intensity, accompanied by minor 
amounts of hail, may occur during spring and summer, 
but damaging storms are not frequent. 

Probabilities of the last freezing temperature in spring 
and first in fall at the towns of Delta and Montrose are 
given in table 8. In all of the Area, except Bostwick 
Park, the length of the growing season is suitable for 
the production of the irrigated crops listed in the sec- 
tion “Use and Management of the Soils.” The average 
length of the growing season is 146 days at Delta and 
152 days at Montrose. The estimated length of the 
growing season at Bostwick Park is 105 days. 


Agriculture 


The average farm in this Area is 80 to 100 acres in 
size. The crops are diversified, and all need to be irri- 
gated in this dry climate. Major crops are alfalfa, irri- 
gated pasture grasses and legumes, corn, small grain, 
’ sugar beets, and beans. The acreage in malting barley 
has increased in the past few years. Several small farms 
use most of their cropland for truck crops. Grass pas- 
ture occurs throughout the Area on the steeper slopes, on 
the shallow soils, and in odd areas. It is also included 
in crop rotations as a conservation measure. 

Less than 1 percent of the survey Area is used for the 
production of fruit crops, but apples, sweet cherries, sour 
cherries, peaches, pears, and some apricots are grown 


commercially. Although: the soils are well suited to. 


tree fruits, the climate is marginal for all except apples 
and sour cherries. In some years freezing temperatures 
early in spring kill the fruit in the bloom stage. Sub- 
zero weather in midwinter causes some damage to tho 
bark of trees, and the extreme temperatures kill the 
fruit buds, particularly those of peaches. 


SOIL SURVEY 


Orchard fruits do best in the northern third of the 
Area, west of the Uncompahgre River. Peaches and 
sweet cherries are best suited to the well-drained soils 


‘of the Mesa-Orchard soil association (see the general 


soil map at the back of this report). The Mesa and 
Orchard soils are friable and nonsaline. They occur 
on mesas and in sloping areas where air drainage is good. 
Some fruit is grown also on the silty, slightly saline 
Billings and Colona soils that have good air drainage, 

Fruits for individual or local consumption are grown 
in farm and city gardens throughout most of the Area 
except the parts at higher elevations east and south of 
Montrose. Few landowners rely entirely on fruit for 
their livelihood, since the production varies widely from 
year to year. The annual yield for the entire Area is 
about 100,000 bushels of apples, 50,000 bushels of peaches, 
3,500 bushels of pears, and 175,000 pounds of cherries. 

Fruit production has declined during the past 10 years. 
Contributing to this decline are climate, marketing con- 
ditions, diseases, insects, and the cost or shortage of 
labor. 

Raising cattle and sheep is a profitable enterprise. 
Most cattle in the Area are sold as calves to contract 
buyers who ship them by truck to the midwest and to 
Arizona for feeding out. Some calves are fed out lo- 
cally, especially near the town of Delta. Available as 
food are corn silage, grain corn, sorghum, beet pulp 
left as a byproduct in the manufacture of sugar, and 
barley that does not meet malting requirements. 

In factories at Delta, sugar beets are processed and 
tree fruits are canned for shipment to markets, 

Most of the beans are dried and shipped by truck to 
markets in the southwestern States. Vegetables and po- 
tatoes are shipped to Denver by rail and trucks. Malting 
barley is shipped to a distillery at Golden. Dairy prod- 
ucts are shipped to Delta and Grand Junction for further 
processing. 


TABLE 8.—Probabilities of freezing temperatures after specified days in spring and before specified days in fall 


Probability in spring Probability in fall Period be 

tween last 

Station Temperature occurrence 
1 year in 10 | 2 years in 10] 5 yearsin 10; 1 year in 10 2 years in 10 | 5 years in 10 |inspring and 

later than— | later than— | later than— | earlier than— | earlier than— | earlier than— | first in fall 

oR. Days 

Delta. 16 or lower.-.}| April 4 March 29 March 17 October 30 November 4 November 14. 242 
20 or lower___| April 16 April 10 March 29 October 19 October 24 November 3 219 
24 or lower._.{ April 26 April 19 April 8 October 9 October 14 October 24 200 
28 or lower_..| May 14 May 8 April 26 September 29 | October 4 October 14 171 
32 or lower__.| May 25 May 19 May 8 September 16 | September 21 | October 1 146 
Montrose. 16 or lower._-| April 5 March 30 March 18 November 4 November 9 November 17 244 
20 or lower___| April 13 April 7 March 27 October 24 October 28 November 6 224 
24 or lower_._| April 28 April 22 . April 11 October 16 October 21 October 29 201 
28 or lower...| May 13 ay 7 April 25 October 6 October 11 October 20 178 
82 or lower__.| May 25 May 19 ay 7 September 23 | September 28 | October 7 152 


DELTA-MONTROSE AREA, COLORADO 


Glossary 


Aggregate, soil. Many fine particles held in a single mass or cluster, 
such as a clod, crumb, block, or prism. 

Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali 
soil has so high a degree of alkalinity (pH 8.5 or higher), or so 
high a percentage of exchangeable sodium (15 percent or more 
of the total exchangeable bases), or both, that the growth of 
most crops is reduced. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Calcareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Clay. Asa soil separate, mineral particles less than 0.002 millimeter 
in diameter. As a textural class, soil that is 40 percent or more 
clay, less than 45 percent sand, and less than 40 percent silt. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and 
colors consisting of concentrations of compounds, -or of soil 
grains cemented together. The composition of some concretions 
is unlike that of the surrounding soil. Calcium carbonate and 
iron oxide are examples of material commonly found in conere- 
tions. 

Consistence, soil. The feel of the soil and the ease with which a 

. lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Firm.— When moist, soil crushes under moderate pressure between 

thumb and forefinger, but resistance is distinctly noticeable. 


- Friable-— When moist, soil crushes easily under gentle to moderate. 


pressure between thumb and forefinger and can be pressed 
together into a limp. 

Hard.— When dry, soil moderately resists pressure; can be broken 
with difficulty between thumb and forefinger. 

Loose.—Noncoherent; will not hold together in a mass. 

Plastic_— When wet, soil is readily deformed by moderate pressure 
but can be pressed into a lump; forms a wire when rolled 
between thumb and forefinger. 

Soft——When dry, soil breaks into powder or individual grains 
under very slight pressure. 

Sticky—When wet, soil adheres to other material; tends to 
stretch somewhat and pull apart, rather than pull free from 
other material. 

Cover crop. A close-growing crop grown primarily to improve the 
soil and to protect it between periods of regular crop pro- 
duction; or a crop grown between trees in orchards. 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, that has distinct characteristics produced by soil- 
forming processes. 

Infiltration. The downward entry of water into the immediate 
surface of soil or other material, as contrasted with percolation, 
which is movement of water through soil layers or material. 

Internal soil drainage. The downward movement of water through 
the soil profile. The rate of movement is determined by the 
texture, structure, and other characteristics of the soil profile 
and underlying layers, and by the height of the water table, 
either permanent or perched. Relative terms for expressing 
internal drainage are none, very slow, slow, medium, rapid, 
and very rapid. 

Mottled. Irregularly marked with spots of different colors that 
vary in number and size. Mottling in soils usually indicates 
poor aeration and lack of drainage. Descriptive terms are as 
follows: Abundance—few, common, and many; size—fine, 
medium, and coarse; and contrast—faint, distinct, and promi- 
nent. The size measurements are these: fine, less than 5 
millimeters (about 0.2 inch) in diameter along the greatest 
dimension; medium, ranging from 5 millimeters to 15 milli- 
meters (about 0.2 to 0.6 inch) in diameter along the greatest 
dimension; and coarse, more than 15 millimeters (about 0.6 
inch) in diameter along the greatest dimension. 


Permeability. The quality that enables a soil to transmit water 
and air. The terms used to express permeability rates are— 
In. per hr, 

Less than 0.05__-_-----.-.------------ Very slow 
0:05;40)0. 202222222560 452 e2555 sede ow 
0:20 10'.0:80520 3.0 oe ees Moderately slow 
0:80't0°2.5022. 2 coecem ers ceedet Leen Moderate 
9.50 t0.5.00.._ 3 on edsce cece e ssececelse Moderately rapid 
§.00 t0:10.002.- 22 3- eeeSone bebe ee Rapid 
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Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. In 
words, the degrees of acidity or alkalinity are expressed thus: 


pH pH 
Extremely acid... Below 4.5 Neutral__._.--___- 6. 6 to 7.3 
Very strongly acid. 4.50 5.0 Mildly alkaline._.__ 7. 4to 7.8 
Strongly acid_____ 5.1 to 5.5 Moderately alkaline. 7. 9 to 8.4 
Medium acid___-_- 5.6t06.0 Strongly alkaline.__ 8 5 to 9.0 
Slightly acid__.-- 6. 1to6.5 Very strongly alka- 9.1 and 
line. higher 


Relief. The elevations or inequalities of a land surface, considered 
‘ collectively. 

Saline soil. A soil that contains soluble salts in amounts that impair 
growth of plants but that does not contain excess exchangeable 
sodium. The terms used to indicate salinity of the soils are 
based on the electrical conductivity of saturated soil extract 
as expressed in millimhos per centimeter at 25° C. 


Mmbos, per cm. 


NON 6 oat Seen eae cae eee Game ee Less than 2, 0 
Slight: 2.002 ope e ee eee ede eet Ss 2.0t0 40 
Moderate. 2. .2-+ ess ceeeccoetew estes 4.0 to 80 
Hight ces pains oe hoe awn cose secseaces 8. 0 to 16.0 
Mery high: 222. So et eee we Cee oe Over 16. 0 


Sand. As a soil separate, individual rock or mineral fragments 

0.05 to 2.0 millimeters in diameter. Most sand grains consist 

of quartz, but sand may be of any mineral composition. “As a 

textural class, soil that is 85 percent or more sand and not more 

than 10 percent clay. 

As a soil separate, individual mineral particles that range in 
diameter from the upper limit of clay (0.002 millimeter) to the 
lower limit of very fine sand (0.05 millimeter). As a textural 
oe soil that is 80 percent or more silt and less than 12 percent 
clay. 

A natural, three-dimensional body on the earth’s surface that 
supports plants. Soil has properties resulting from the inte- 
grated effect of climate and living matter acting upon parent 
material, as conditioned by relief, over periods of time. 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons. Generally, the 
characteristics of the material in these horizons are unlike those 
of the underlying material. The living roots and other plant 
and animal life characteristics of the soil are largely confined 
to the solum. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoining 
aggregates and have properties unlike those of an equal mass 
of unaggregated primary soil particles. The principal forms 
of soil structure are—platy (laminated), prismatic (vertical 
axis of aggregates longer than horizontal), columnar (prisms 
with rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are (1) single grain (each grain 
by itself, as in dune sand) or (2) massive (the particles adhering 
together without any regular cleavage, as in many claypans 
and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
profile below plow depth. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness. The 
plowed layer. 

Terrace (geological). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, lake, or the sea. Stream terraces 
are frequently called second bottoms, as contrasted to flood 
plains, and are seldom subject to overflow. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. (See also, Clay, Sand, and Silt.) 
The basic textural classes, in order of increasing proportion of 
fine particles, are sand, loamy sand, sandy loam, loam, silt loam, 
silt, sandy clay loam, clay loam, silty clay loam, sandy clay, 
silty clay, and clay. The sand, loamy sand, and sandy loam 
classes may be further divided by specifiying ‘‘coarse,” ‘‘fine,”’ 
or “very fine.” 


Silt. 


Soil. 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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SOIL ASSOCIATIONS 


Mesa-Orchard association: Deep, nearly level and 


WY) gently sloping, moderately fine textured soils on 


mesas, high terraces, and old alluvial fans 


Chacra-Menoken association: Moderately deep, nearly 
level soils derived from shale on uplands 


Bostwick-Cerro association: Deep, gently sloping, 
moderately fine textured soils on alluvial fans and 
valley side slopes 


Colona-Salt Lake association: Deep, nearly level and 
gently sloping, fine-textured, moderately well drained 
to poorly drained soils on flood plains 


Genola-Fruitland association: Deep, nearly level and 
very gently sloping, medium-textured and moderately 
coarse textured soils on alluvial fans 


Uncompahgre association: Deep, nearly level, medium- 
textured, somewhat poorly drained soils on flood plains 
and low terraces 


Billings-Christianburg association: Deep, nearly level 
and gently sloping, fine textured and moderately fine 
textured soils on alluvial fans, flood plains, and 
terraces 


Chipeta-Persayo association: Shallow, nearly level, 
<8 | gently sloping, and hilly, fine textured and moderately 
fine textured soils derived from shale 


Rock outcrop-Travessilla association: Bare rock outcrop 
and shallow, rolling to steep, moderately coarse textured 
soils on hills, ridges, and sides of mesas 

October 1966 
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CONVENTIONAL SIGNS 
BOUNDARIES 


SOIL LEGEND 


WORKS AND STRUCTURES SOIL SURVEY DATA 


Highways and roads National or state 


The first capital letter is the initial one of the soil name. A second capital 
letter, A, B, C, D, or E, shows the slope. Most symbols without a slope 
letter are those of nearly level soils or land types, but some are for soils 
or land types that have a considerable range in slope. A final number, 2 
in the symbol means that the soil is eroded. 


Dl County Soil boundary 


’ 


Good motor Township, U. S. 


and symbol 


Poor motor Section line, corner 


Gravel 


NAME SYMBOL NAME 


Weal sexscsccctaccssnstacetsncatesns Reservation Stones 


Alluvial land 


Luhon clay loam, 2 to 5 percent slopes 
Y n P 
Badland Luhon clay loam, 5 to 10 percent slopes 
Billings gravelly clay loam, 0 to 2 percent slopes Luhon gravelly clay loam, 5 to 10 percent slopes 
Billings gravelly clay loam, 2 to 5 percent slopes Luhon stony clay loam, 5 to 10 percent slopes 


Highway markers Land grant 


Rock outcrops 


National Interstate Area boundary and limit of 


t 1 Chert fragments 
detailed soil survey 


Billings gravelly clay loam, 5 to 10 percent slopes Luhon and Travessilla soils 
Billings silty clay, 0 to 2 percent slopes 
Billings silty clay, 2 to 5 percent slopes 
Billings silty clay, 5 to 10 percent slopes 


Mack clay loam, 0 to 2 percent slopes Clay spot 
Mack clay loam, 2 to 5 percent slopes 


Mack clay loam, 5 to 10 percent slopes State or County 


Billings silty clay, loamy substratum, 0 to 2 percent slopes Sand spot 
Billings silty clay, shale substratum, 0 to 2 percent slopes 
Billings silty clay, shale substratum, 2 to 5 percent slopes 
Billings silty clay loam, 0 to 2 percent slopes 
Billings silty clay loam, 2 to 5 percent slopes 
Billings silty clay loam, 5 to 10 percent slopes 


i i | t 
Billings silty clay loam, gravel substratum, 0 to 2 percen Maso ‘gravelly clay loam, 2a 5:parcent slopes 


slopes a Mesa gravelly clay loam, 5 to 10 percent slopes 


~~ silty clay loam, shale substratum, 0 to 2 percent Mesa gravelly. clay loam, shale substrdtum; 0 to\2'percent 
s 
slope: slopes 


Billings silty clay loam, shale substratum, 2 to 5 percent 
slopes 


Mack gravelly clay loam, 0 to 2 percent slopes 
Menoken—Chacra clay loams, 0 to 2 percent slopes 
Mesa clay loam, 0 to 2 percent slopes 


Railroads Gumbo or scabby spot 
Mesa clay loam, 2 to 5 percent slopes Single track 
Mesa clay loam, 5 to 10 percent slopes 


Mesa gravelly clay loam, 0 to 2 percent slopes 


Made land 
DRAINAGE 


Multiple track Severely eroded spot 


Streams 


Abandoned Blowout, wind erosion 


Perennial 
Mesa gravelly clay loam, shale substratum, 5 to 10 percent 


slopes 


Blanyon silty clay loam, 2 to 5 percent slopes 
Blonyon silty clay loam, moderately wet variant 


Bostwick fine sandy loam, coarse subsoil variant, 5 to 10 


percent slopes 

Bostwick gravelly loam, 2 to 5 percent slopes 
Bostwick loam, 0 to 2 percent slopes 
Bostwick loam, 2 to 5 percent slopes 
Bostwick loam, 5 to 10 percent slopes 
Bostwick stony loam, 2 ta 5 percent slopes 
Bostwick stony loam, 5 to 10 percent slopes 
Bostwick stony loam, 10 to 30 percent slopes 


Cerro clay loam, 1 to 5 percent slopes 

Cerro clay loam, 5 to 10 percent slopes 

Chipeta silty clay, 0 to 2 percent slopes 

Chipeta silty clay, 2 to 5 percent slopes 
Chipeta—Persayo complex, 5 to 10 percent slopes 


Chipeta—Persayo complex, 5 to 10 percent slopes, eroded 
Chipeta—Persayo—Mesa association, 2 to 10 percent slopes 
Chipeta—Persayo—Rance complex, 2 to 10 percent slopes 


Christianburg silty clay, 0 to 2 percent slopes 
Christianburg silty clay, 2 to 8 percent slopes 
Colona clay, 0 to 2 percent slopes 

Colona clay, 2 to 8 percent slopes 

Colona clay, gravel substratum, 0 to 2 percent slopes 


Doak clay loam, 2 to 5 percent slopes 
Doak stony clay loam, 2 to 10 percent slopes 


Fruita loam, 0 to 2 percent slopes 

Fruita clay loam, 5 to 10 percent slopes 

Fruitland fine sandy loam, 0 to 2 percent slopes 

Fruitland fine sandy loam, 2 to 5 percent slopes 

Fruitland sandy clay loam, 0 to 2 percent slopes 

Fruitland sandy clay loam, 2 to 5 percent slopes 

Fruitland sandy clay loam, stony substratum, 0 to 2 
percent slopes 


Fruitland sandy clay loam, stony substratum, 2 to 5 
percent slopes 


Genola clay loam, 0 to 2 percent slopes 
Genola clay loam, 2 to 5 percent slopes 
Genola clay loam, saline, 0 to 2 percent slopes 
Gullied land 


Hinman clay loam, 0 to 2 percent slopes 


Mesa stony clay loam, 2 to 10 percent slopes 


Orchard clay loam, 0 to 2 percent slopes 
Orchard clay loam, 2 to 5 percent slopes 
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Soil map constructed 1966 by Cartographic Division, 
Soil Conservation Service, USDA, from 1951 and 
1954 aerial photographs. Controlled mosaic based 
on Colorado plane coordinate system, Lambert 
conformal conic projection, 1927 North American 
datum. 
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GUIDE TO MAPPING UNITS 


[See table 1, p. 6, for approximate acreage and proportionate extent of soils and table 2, p. 41, for predicted average acre yields of the principal irrigated crops. For information about engineering properties of the 
‘soils,'see pp. 43 to 46, table 4 beginning on p. 48, and table 5 beginning on p. 52] 


Described Capability unit Described Capability unit 

Map on Map on 
symbol Mapping unit page Nonirrigated Page| Irrigated Page symbol page Nonirrigated Page Irrigated Page 
Al Alluvial land-------------------+------1------------+------ 6 VIIw-1 -o---- -- GsA Genola clay loam, saline, O to 2 percent slopes----------- 18 VIs-1 IIIs -3 37 
Ba Badland~--------------------- ee re a ne ee we ee ee en eee 7 VilIes-l1 $=$®(J4l | ------ -- Gu Gullied land ~-~--9 m0 2- <8 on 0 on nw we re en en ee ne ee eee 19 VilIes-l1 i411 | ------ a 
BeA Billings gravelly clay loam, O to 2 percent slopes-------- T VIs-1 TIs-1 35 HeA Hinman clay loam, 0 to 2 percent slopes-----------------~- 19 Vie-1 IIs-1 35 
BeB Billings gravelly clay loam, 2 to 5 percent slopes-------- 8 Vis-1 ille-2 36 LeB = Luhon clay loam, 2 to 5 percent slopes-------------------- 20 Vie-2 IIlIe-3 36 
BeC Billings gravelly clay loam, 5 to 10 percent slopes------- 8 | VIIe-2 IVe-2 38 LeC lLuhon clay loam, 5 to 10 percent slopes-------~------------ 20 VIe-2 IVe-2 38 
BdA Billings silty clay, 0 to 2 percent slopes---------------- 8 VIs-1 IIIs-l 37 LgC Luhon gravelly clay loam, 5 to 10 percent slopes---------- 20 Vie-2 IVe-2 38 
BdB Billings silty clay, 2 to 5 percent slopes---------------- 8 VIs-1 IVe-1 37 LsC Luhon stony clay loam, 5 to 10 percent slopes------------- 20 VIIs-l | ko | ------ =e 
BaC Billings silty clay, 5 to 10 percent slopes--------------- 8 VIIe-2 Ive-2 38 Lt Luhon and Travessilla soils-------------------~----------- 20 VIIs-l 4o | ------+ as 
BeA Billings silty clay, loamy substratum, MaA Mack clay loam, O to 2 percent slopes---------~----------- eL VIe-1 IIe-1 35 

O to 2 percent slopes----------------------------------- 8 VIs-1 IIIs-1 37 MsB Mack clay loam, 2 to 5 percent slopes--------------------- 21 VIe-1 IIIe-1 36 
BfA Billings silty clay, shale substratum, MaC Mack clay loam, 5 to 10 percent slopes--------~-~---------- el ViIe-1 IVe-2 38 

O to 2 percent slopes----- mone en en nn nn ee nn nn wen en ee = 8 VIs-1 IVs-2 39 MgA Mack gravelly clay loam, 0 to 2 percent slopes------------ 21 ViIe-1 IIIs-2 37 
BfB Billings silty clay, shale substratum, MkA Menoken-Chacra clay loams, 0 to 2 percent slopes-~-------- 22 Vis-1 IVs-2 39 

2 to 5 percent slopes ----------------------------------- 8 VIs-1 TVe-1 37 MIA Mesa clay loam, O to 2 percent slopes--------------------- 23 VIe-1 IIe-1 35 
BgA Billings silty clay loam, O to 2 percent slopes----------- 8 VIs-1 TIs-1 35 MIB Mesa clay loam, 2 to 5 percent slopes--------------------- 23 VIe-1 TIIe-1 36 
BgB Billings silty clay loam, 2 to 5 percent slopes----------- 9 VIs-1 IIle-2 36 MIC Mesa clay loam, 5 to 10 percent slopes---~--------~-------- 23 VIe-1 IVe-2 38 
BgC Billings silty clay loam, 5 to 10 percent slopes---------- 9 VilIe-2 IVe-2 38 MoA Mesa gravelly clay loam, 0 to 2 percent slopes------------ 23 VIe-1 IIIs -2 37 
BhA Billings silty clay loam, gravel substratum, MoB Mesa gravelly clay loam, 2 to 5 percent slopes------------ 23 VIe-1 IIIe-1 36 

O to 2 percent slopes -----------------------+----------- 9 VIs-1 IIs-1 35 MoC Mesa gravelly clay loam, 5 to 10 percent slopes----------- 23 VIe-1 IVe-2 38 
BkA Billings silty clay loam, shale substratum, MsA Mesa gravelly clay loam, shale substratum, 

O to 2 percent slopes-~---~----------------------------- 9 VIs-1 IVs-2 39 QO to 2 percent slopes---------------~------------+-------- 23 VIe-1 IVs-2 39 
BkB Billings silty clay loam, shale substratum, MsC Mesa gravelly clay loam, shale substratum, 

2 to 5 percent slopes -------------------------+---------+- 9 VIs-1 IVe-1 37 5 to 10 percent slopes ---------------------------------- 23 VIe-1 IVe-2 38 
BnB Blanyon silty clay loam, 2 to 5 percent slopes------------ 10 View-2 TIIe-3 36 MtC Mesa stony clay loam, 2 to 10 percent slopes-------------- ak VIIs-3 $i | ------ =e 
Bp Blanyon silty clay loam, moderately wet variant-~--------- 10 VIw-1 IVw-1 38 OcA Orchard clay loam, 0 to 2 percent slopes----------~---~---- ek VIe-1 IIe-1 35 
Br€ Bostwick fine sandy loam, coarse subsoil variant, OcB Orchard clay loam, 2 to 5 percent slopes------------------ ok VIe-1 IIIe-1 36 

5 to 10 percent slopes--------------------~----~-------- 11 ViIe-2 IVe-) 38 OgA Orchard gravelly clay loam, 0 to 2 percent slopes--------- ey VIe-1 IIIs-2 37 
BsB Bostwick gravelly loam, 2 to 5 percent slopes--~----------- 10 Vie-2 iIIe-3 36 OgB Orchard gravelly clay loam, 2 to 5 percent slopes--------- ek VIe-1 TIIe-1 36 
BtA Bostwick loam, O to 2 percent slopes---------------------- 10 VIe-2 IIIe-1 37 PeA Persayo silty clay loam, O to 2 percent slopes------------ 25 VIs-1 IVs-3 39 
BtB Bostwick loam, 2 to 5 percent slopes----~------------------ 10 Vie-2 IIIe-3 36 PeB Persayo silty clay loam, 2 to 5 percent slopes----------~-- 25 VIIs-2 os-Hn- == 
BtC Bostwick loam, 5 to 10 percent slopes-----~--------------- ll Vie-2 IVe-2 38 Po Poudre loam-------------------------- ------ 22 eee wenn ne --- 26 Viw-1 IVw-1 38 
BwB Bostwick stony loam, 2 to 5 percent slopes----------~------ 11 VIIs-l1  44O} ------ -- RaA Rance complex, 0 to 2 percent slopes---------------------- 26 VIs-l $$ho | ------ me 
BwC Bostwick stony loam, 5 to 10 percent slopes---------~------ 11 VIIs-l | <4O| ------ -- RaB Rance complex, 2 to 5 percent slopes---------------------- 26 ViIs-2  ###ho | ------ oe 
BwD Bostwick stony loam, 10 to 30 percent slopes--------~----- 1b VIIs-3 | jj$ bil ------ -- RaC Rance complex, 5 to 10 percent slopes----------------~------ 26 VIIs-2 | ho [ ------ Sa 
CeB Cerro clay loam, 1 to 5 percent slopes-------------------- 12 VIe-2 IIte-3 36 R1 Ravola clay loam----------~-+-------------------+---------- 27 Vie-1 IIe-1 35 
CeC Cerro clay loam, 5 to 10 percent slopes --------------~----- 12 ViIe-2 IVe-2 38 Rr Rock outcrop and Rough broken land------~----------------- 2T VIIs-3 di | ------ ae 
CeA Chipeta silty clay, 0 to 2 percent slopes----------------- 13 VIis-lL  4O | ------ -- Rte Rock outecrop-Travessilla association, rolling------------- 27 VIIs-3 £=& | ------ -- 
CeB Chipeta silty clay, 2 to 5 percent slopes----------------- 13 VIIs-2 ho} ------ --. RtE Rock outcrop-Travessilla association, steep--------------- 2T VIIIes-1 ‘wee--e oe 
ChC Chipeta-Persayo complex, 5 to 10 percent slopes----------- 13 VIIs-2  jé# ko} ------ -- Ru Rough broken Land----------- 22-2222 2+ 02 22 0 - - we ee ee ee ee ne 27 VIIs-3 $j.4. | --~--- = 
ChC2 Chipeta-Persayo complex, 5 to 10 percent slopes, eroded--- 13 ViIIes-l hi f{ ------ =~ Rv Rough broken land, shale and till materials--------------- 28 VilIes-l §$41 | ------ -- 
CkC Chipeta-Persayo-Mesa association, 2 to 10 percent slopes-- 13 VWiIs-2  j 40 j ------ -- Rw Rough stony land, shale and till materials---------------- 28 VIIs-3 $\wdl | ------ -- 
ClC Chipeta-Persayo-Rance complex, 2 to 10 percent slopes----- 1h VIIs-2 j#é ko |} ------ -- Ry Rough stony land, till materials---------------------+----- 28 VIIs-3 $d | ------ an 
CmA Christianburg silty clay, 0 to 2 percent slopes----------- 14 VIs-1 IVs-1 38 Sa Saline wet land------------------~---+---+--------------+--- 28 ViIIes-l 4&1 | ------ —— 
CmC Christianburg silty clay, 2 to 8 percent slopes----------- 14 VIite-2 é#ho| ------ -- Sc Salt Lake clay, drained----------------------------------- 29 Vis-1 IVs-1 38 
CoA Colona clay, 0 to 2 percent slopes------------------------ 15 VIs-1 IIIs-1 37 Sd Sandy land---------------------.-~------------ ---- ee eee ee 29 VIIe-l $4oO | --«+--+- _ 
CoC Colona clay, 2 to 8 percent slopes------------------------~ 15 VIIe-2 IVe-2 38 ShB  Shavano sandy clay loam, 2 to 5 percent slopes------------ 30 VIe-1 Ve -3 38 
CsA Colona clay, gravel substratum, 0 to 2 percent slopes----- 15 VIs-1 IlIs-1 37 ShC. Shavano sandy clay loam, 5 to 10 percent slopes----------- 30 VIie-l |. 39 | ------ os 
DoB Doak clay loam, 2 to 5 percent slopes--------------------- 16 ViIe-2 IIIe-3 36 TrC€ Travessilla fine sandy loam, O to 10 percent slopes------- 30 VIIs-l1 |  4o | ------ Je 
DsC Doak stony clay loam, 2 to 10 percent slopes-------------- 16 VIIs-L  4o } ------ == Ue Uncompahgre clay loam-----------~------------------------- 31 VIw-2 IIw-1 35 
FaA Fruita loam, 0 to 2 percent slopes------------------------ 17 VIe-1 I-1 35 Ug Uncompahgre clay loam, wet---- 31 VIw-2 IIIw-1 37 
FoC Fruita clay loam, 5 to 10 percent slopes------------------ 17 ViIe-1 IVe-2 38 Uh Uncompahgre fine sandy loam------------------------------- 31 VIw-2 IIw-1 35 
FrA Fruitland fine sandy loam, 0 to 2 percent slopes---------- 17 VIe-1 IIe-2 35 Um Uncompahgre gravelly loam--------------------------------- 31 Viw-2 TIw-l 35 
FrB Fruitland fine sandy loam, 2 to 5 percent slopes---------- 17 ViIe-1 Iile-4 36 Un Uncompahgre loam--------=---------------------------------- 31 VIw-2 IIw-1 35 
FsA Fruitland sandy clay loam, 0 to 2 percent slopes---------- 17 VIe-1 IIe-2 35 Uw Uncompahgre loam, wet-----------~--+0------0-2---2------ 22-5 31 VIw-2 IIIw-1 37 
FsB Fruitland sandy clay loam, 2 to 5 percent slopes---------- 17 VIe-1 IIIe-4 36 VeA Vernal clay loam, O to 2 percent slopes------------------- 32 VIe-1 IIIs-2 37 
FtA Fruitland sandy clay loam, stony substratum, VeB Vernal clay loam, 2 to 5 percent slopes ------------------- . 32 ViIe-1 IIIe-1 36 

O to 2 percent slopes------~-----------------------~------- 18 VIe-1 IIIs-2 37 VgA Vernal gravelly clay loam, O to 2 percent slopes---------- 32 VIe-1 IIIs-2 37 
FtB Fruitland sandy clay loam, stony substratum, VgB Vernal gravelly clay loam, 2 to 5 percent slopes---~------- 32 VIe-1 IITe-1 36 

2 to 5 percent slopes ----------~~----~------------------- 18 VIe-1 IITe-1 36 Wa Wet alluvial land-------------------.~--------------------- 32 VIIw-1 40 | -«---- ss 
GeA Genola clay loam, 0 to 2 percent slopes------------------- 18 ViIe-1 I-1 35 WoA Woodrow clay loam, 0 to 2 percent slopes------------------ 33 VIe-1 IIe-1 35 
GeB Genola clay loam, 2 to 5 percent slopes------------------- 18 ViIe-1 IIIe-~-1 36 


